The Origin and Evolution of the Interstellar Medium in 

Early-type Galaxies 
Chapter IV - Chandra Observations of Early-type Galaxies 
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ABSTRACT 

We have performed uniform analysis of a sample of 54 nearby, early-type galaxies observed 
with Chandra. In this work we present the spectral results for both the diffuse Interstellar 
Medium, ISM, and low-mass X-ray binaries, LMXBs. We determine the metallicity of the hot 
ISM in the 22 brightest galaxies and find a narrow range of abundance ratios relative to iron. The 
average iron metallicity of these bright galaxies is 0.96 ±0.33 relative to solar. By assuming these 
enrichment patterns continue to fainter galaxies, we are able to extend accurate ISM modeling 
down to the faintest galaxies in the sample. The sample of galaxies span 4.5 orders of magnitude 
in X-ray luminosity starting at Lx = 10^^ erg- s~^ and the average gas temperature in the sample 
is 0.58 ± 0.24 keV. We present the X-ray properties of these galaxies scaled to one effective radius 
as well as radial variations of gas and stellar binary luminosities, and radial variations of gas 
temperature, metallicity, mass, entropy and density. 

Subject headings: X-rays, Early-type Galaxies, Elliptical Galaxies, Chandra, Hot ISM, LMXB, Hot ISM 
Metallicity 



1. Introduction 

Ever since the discovery that most early- 
type galaxies host h ot. X-ray emitting gas halos 
( For man et al.lll979f ). attempts have been made 
to understand the origin and evolutionary fate 
of this gas and how this relates to the formation 
history of the galaxy itself. This gas provides a 
probe of the gravitational potential, and signa- 
tures of recent tidal or cluster interactions can 
be detected by examining the mass and tempera- 
ture of the gas. Although great progress has been 
made, after Einstein, ROSAT, and ASCA, and 



the first years of Chandra and XMM, questions 
remain and the discord between the properties 
of the interstellar medium (ISM) detected in X- 
rays and the predicted characteristics from other 
waveband data has not been adequately resolved. 
For example, the metallicity of the ISM is ex- 
pected to be at least solar since the stars shedding 
their envelopes into the ISM have o ptically mea- 

e.g. iTrager et al. 



sured metallicities near solar 



(l2000al lbh: [Tterlevich fc Fo^ (|2002h '). but ASCA 
data were unable to discriminate between ex- 



tremely sub-solar met allicitv (IMushotzkv et al. 
Il994t ). solar metallicity (JMatsushita et al.lll997r or 
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even two plasmas wi th different temperatures and 
higher metallicities ( Buotelll999t iBuote fc Fabian 



19981 ). Irrefutable metallicity determinations from 
XMM's Reflection Grating Spectrometer (RGS) 
have shown the metalUcity of several, nearby and 
bright galaxies to be near solar metall icity, and 
with non-solar metal-to- metal ratios (Xu et al. 



2OO2I : IXamura et alj 120031 ). but these results have 



not yet been reproduced from the Chandra imag- 
ing data, which does a better job of isolating the 
diffuse gas than XMM's slitless RGS. It is also not 
clear if the two galaxies examined are representa- 
tive of all nearby early- type galaxies. 

The greatest disparity between the inferred 
properties of the gas from X-ray observations 
and other waveband observables concerns cool- 
ing flows. While there is some debate about the 
metallicity of the gas, the density of the gas is 
well determined, typically ~ 10~^neCm^^ in the 
center of an early-type galaxy. It is a straight- 
forward observation to determine the density as 
the emission measure varies as n^, although, this 
implies a cooling time of lO^yrs which is at odds 
with the observed equilibrium of the gas and a 
wealth of other waveband observations (e.g. the 
lack of star formation seen in normal early-type 
galaxies). Recently, the FUSE observatory has 



been used to detect cooling gas (jBregman et al 



I2OOII ). but at much lower rates than implied by the 
densities observed in the X-rays. Many of these 
galax ies have been su r veyed for [O II] emission 



Macchetto et al 



le.g. 

(e.g. iGoudfrooii et al. 



111999) ') and FIR emission 
(|1994a[ )) in efforts attempt- 
ing to detect hidden star formation, but there are 
no strong detections. This non-detection of cool- 
ing likely means an additional heating source, but 
all the likely candidates (SNe and/or AGN) have 
inconsistent rates, energetics, spatial, or spectral 
distributions from the needed missing heat source. 
Observations of individual galaxies provide im- 
portant contributions to the field, especially when 
new satellites are launched, however, the baseline 
of knowledge of the hot gas in early- type galaxies is 
derived from large (sample size > 25) studies (See 
Table [1] for large X-ray studies of early- type galax- 
ies). In fact, it was through the large studies that 
the existence of the hot gas was first discovered 
as a universal pheno menon in early-type galaxies 
(|Forman et al.lll985 ). These large X-ray studies 
seek to address one or more of the following goals: 
1) infer the physical source(s) of the X-ray emis- 
sion, 2) calculate accurate global plasma temper- 



atures, densities and metallicities and measure ra- 
dial variations of these quantities, 3) characterize 
the morphology of the hot gas via surface bright- 
ness profiles, 4) determine the scaling relations be- 
tween global galaxy properties: X-ray luminosity, 
temperature, stellar velocity dispersion and opti- 
cal stellar luminosity, 5) detect any influences the 
environment may have on the X-ray properties. 
Depending on the technical capabilities of the X- 
ray mission employed, the large surveys had dif- 
fering levels of success i n add ressing each of these 
goals. lO' Sullivan et al.l ( 20011 ) notes that an order 
of magnitude disparity exists in the methods for 
statistically removing the point source contribu- 
tion and isolating the diffuse emission from the 
low-mass. X-ray binaries, LMXBs. The spatial 
resolution of Chandra allows for the isolation of 
the point sources from the diffuse emission which 
has been the major source of uncertainty in previ- 
ous studies of the hot ISM in fainter galaxies. 

A large study with the Chandra satellite pro- 
vides significant advances in addressing the large 
study goals due to its superb spatial resolution and 
moderate spectral resolution. As of 2003, no large 
study of nearby, early-type galaxies have been 
published with Chandra or XMM-Newton obser- 
vatories despite the maturity of the archives. Al- 
though XMM has a larger collecting area, it is the 
fine spatial resolution of Chandra that will provide 
the next critical step in understanding X-ray emis- 
sion from early-type galaxy as the majority of the 
"containmcnating" stellar binary component can 
finally be removed from gas studies. 

Motivated by the scientific returns of a large 
study of early-type galaxies with Chandra and the 
availability of over five dozen galaxies in the pub- 
lic archive, we conducted an extensive program in- 
vestigating all components of the X-ray emission 
in early- type galaxies. In Section [2] the sample 
is defined and limitations of a Chandra archival 
study are discussed. In Section [3] the data reduc- 
tion process is described, including efforts taken 
to correct the known calibration issues. Section 
m discusses the spectral analysis method and the 
success of its application to the data. Section 15.11 
presents the results of the spectral fitting of the 
data and, where sufficient counts are available, ra- 
dial variations of the physical parameters fitted in 
the models. In Section [5?2l global X-ray properties 
of the sample are presented. We compared the lu- 



minosities and temperatures derived with Chandra 
to ROSAT in Section El 



2. Galaxy Sample 

The sample selection criteria is simply defined 
as any nearby early-type galaxy observed by Chan- 
dra and in the archive. Since our methodology de- 
pends on the low-energy response of the backside 
illuminated chips of the ACIS array, we restrict 
our study to ACIS-S3 observations. In Table[2]the 
54 galaxies in the archive that meet this selection 
criteria along with their distances, blue magni- 
tudes. X-ray fluxes determined with ROSAT and 
effective radii are listed. All the galaxies are rela- 
tively nearby, with distances between 10 and 110 
Mpc, and bright, with m^ < 13, and most have 
been studied in one of the previous large studies 
(Tabled]). Also listed in Table [2] is any peculiar 
property of the galaxy; included in the sample are 
a number of dwarf, starburst, merging, isolated, 
interacting and brightest group galaxies which, for 
various reasons, may fall outside the realm of nor- 
mal early-type galaxy characterization. 

The relatively small field of view of the Chan- 
dra ACIS-S3 chip (^ 8'), presents a limitation to 
accurately determining global properties for large 
nearby galaxies which have halos detected with 
ROSAT out to tens of arcminutes. But since the 
X-ray emission is sharply peaked, this correction 
is small and if needed, can be extrapolated from 
ROSAT or XMM data. We note that the three of 
the four brightest galaxies are also the most dis- 
tant, preserving a general on-chip size scale for the 
sample as a whole (i.e. even the largest galaxies 
can be observed out to one effective radius without 
vignetting). 

3. Data Reduction 

The data were processed in a uniform manner 
following the Chandra "scientific threads'lj em- 
ploying CIAO 3.2 coupled with CALDB 3.0. All 
of the data were reprocessed with the most re- 
cent standard gain maps provided. The 5x5 ar- 
ray telemetered for each event in the "Very Faint" 



observing mode allowed for improved screening 
of cosmic rays and decreases the background by 
about a factor of 1.25 for S3 observationso Oth- 
erwise the standard cosmic ray rejection method 
was used. ASCA grades of 0,2,3,4 and 6 were 
selected for all subsequent processing and anal- 
ysis. Bad pixel maps, specific for each observa- 
tion, were applied from the standard calibration 
library. In galaxies with strong AGN activity, pile- 
up becomes a concern, so the central regions in 
these galaxies are excluded from the diffuse and 
point source analysis. The data were corrected for 
the charge-transfer inefficiency that degrades the 
spectral resolution of the imaging devices with the 
standard processing techniques for the -120 tem- 
perature data. 

We checked for background particle flares via a 
temporal background rate light-curve from the SI 
chip if the SI chip was read out with the S3 chip 
fo llowing the d ata cleaning procedures described 



Markevitciil ([2002). In about half of the obser- 



vations, the SI chip was not read out (only six of 
the ten ACIS chips can be read out for any given 
observation and these six are chosen by the ob- 
server) . For these observations the temporal light- 
curve was constructed from the outer regions of 
the S3 chip. The energy sampling was restricted 
from 2.5-7.0 keV to increase sen sitivity to the mos t 
common type of flares detected ( Markevitchl2002h . 
For the temporal flltering, a mean background rate 
was determined by isolating a quiescent period and 
a 2.5ct deviation was determined from this non- 
active period. This quiescently deflned mean and 
clipping sigma were applied to the data. The ag- 
gressive, 2.5cr filtering was applied since the soft 
counts included from the flares can influence the 
spectral fitting of low count, spatially extended, 
soft energy emission of the diffuse gas. When 
working with the point sources a 3.5cr rejection 
was applied since the hard and spatially isolated 
spectrum of the point sources is less affected by 
the flares. 

We applied a correction to adjust for the gain 
changes related to charge transfer inefficiencies 
that produce a drift in the PI channels, or ef- 
fectively a drift in energy or wavelength. Start- 
ing with CALDB 2.26, the spectral response- 
table also corrects for the low-energy absorption. 



-^ http://cxc.harvard.edu/ciao/threads 



^ http://cxc.harvard.edu/cal/Links/Acis/acis/Cal_prods/vfbkgrnd/index. html 



thought to be occurring from the out-gassing of 
unknown materials in the spacecraft and the sub- 
sequent con densa ti on on the blocking filters (e.g. 
iMarkevitch et all (|2003l) '). Previously, this low 
energy degradation was corrected with the ACIS- 
ABS modeO and our tests confirm that both these 
corrections produce similar and acceptable results 
for low energy work. 

In order to have an independent gauge of the 
background, the calibration team's blank sky 
observations (acis7sD1999-09-16bkgrndN0001.fits 
for -110 data and 

acis7sD2000-12-01bkgrndN0002.fits for -120 data) 
were employed. For greater consistency, these ob- 
servations were reprocessed with calibrations con- 
sistent with the processing described above. In 
each of the galaxy observations, the peak energy 
distribution of the diffuse gas was determined and 
used to generate a mono-energetic exposure map. 

Sources were detected using the "Mexican-Hat" 
wavelet detection routine Wavdetect in a 0.3- 
6.0 keV bandpass, chosen to minimize the back- 
ground. The threshold was set to give approx- 
imately one false detection per image and PSF 
scales were run from \/2 — \/2 in 8 steps, allow- 
ing for a range of extended sources to be detected. 
All of the sources were extracted from the image 
with annular background regions of a few pixels 
around each source, creating a local background 
and eliminating any underlying diffuse count con- 
tamination. Count weighted response matrices 
were calculated for the sources as a group. The 
combined source spectrum was adaptively re- 
binned to contain a minimum of 25 counts per bin 
for reduced statistical errors in subsequent anal- 
ysis. Both the central source in the galaxies, fre- 
quently an AGN, and t he likely background AGN 
(Lx > 2 • lO^^erg s~^) (jlrwin. Bregman. fc Athev 
120041 ). were separated from the rest of the sources, 
leaving a spectrum dominated by LMXBs. 

4. Spectral Analysis 

The spectral analysis is performed with the goal 
of obtaining maximum comparative information 
between the galaxies. The challenge is to ex- 
tract the maximum amount of information from 



•^ http://cxc. harvard.edu/cont- 
soft/software/ ACIS ABS . 1 . 1 .html 



the photon-rich, bright galaxies where total counts 
can be as high as ~ 100, 000 in an exposure while 
at the same time obtaining comparative results 
from the photon-starved, faint galaxies where the 
diffuse gas counts can be less than 500. The devel- 
oped analysis procedure constructs a framework of 
common methods where the quality of the data de- 
termine both the amount of information extracted 
and the aggressiveness of the removal of higher- 
order undesired signal. In this manner we create 
a sample as uniform as possible given the large 
dynamic range presented in the data. 

4.1. Backgrounds and Region Definitions 

With the sources identified, the diffuse counts 
can be isolated and extracted from the image into 
annular bins. Three different background determi- 
nations were employed: 1) An outer region on the 
chip where the diffuse counts visually appeared to 
fall into the background, 2) Equal region descrip- 
tions in the source chip and the blank sky obser- 
vations, and 3) A local background subtraction, 
described below. 

The local background subtraction method is 
designed to be a simple background subtrac- 
tion that attempts to recover more of the true 
3-dimensional radial properties than the tradi- 
tional 2-dimcnsional column probing, while avoid- 
ing some of the complications of 3-dimensional 
deprojection methods. A schematic picture of 
this method is pictured in Figure [T] In an an- 
nular column probe through a galaxy, emission is 
seen from both the thin annular shell of interest 
and emission from regions outside of that shell. If 
the emission is spherically symmetric and changes 
predictably with radius, it is possible to subtract 
an adjacent column of emission that approximates 
the excess emission observed in the source region. 

In practice, we fit a /3-model to the surface 
brightness profile, SB, of the galaxy. 



SBo.il + i-fr'^+i 



(1) 



and use this determination for a description of the 
emission measure, EM, 



EM oc (1 + i-f)-^'^ 



(2) 



where r^ is the core ra dius and /3 characte r izes t he 
power-law decay (cf. ISarazin &: BahcalU (|l977l )V 



Once we have a parametrization of the emission 
measure, we solve for the background radius, rbkg, 
by equating the two area integrals depicted in Fig- 
ure [TJ 



Area B — At: 



and area C, 



V<^~ 



EM{z, r) r dzdr 



Area B ~ Area C = 2-k 



(3) 



EM(z, r) r dzdr 



(4) 
where R is the extent of the galaxy emission, the 
annular area of interest is from ri„ to rout with a 
background from rout to ri,kg- 

With the background methods defined, a set of 
annuli were extracted for each galaxy. We choose 
to bin the data radially into roughly equal signal- 
to-noise bins after background subtraction, allow- 
ing for a fair comparison of the statistics in each 
bin. Because of the demanding number of param- 
eters in the spectral fitting, we determined five 
thousand count bins to provide the best balance 
between radial sampling and statistical popula- 
tion of the relevant energies for temperature pro- 
files. For metallicity determinations, we require 
ten thousand count bins. In observations with 
fewer than five thousand counts, we took a sin- 
gle annular bin with a size based upon a visual 
inspection of the extent of the emission. 

Once the regions were defined, the pulse in- 
variant spectra were extracted from the specified 
regions with the point sources removed. The re- 
sponse and effective area matrices were created for 
each bin using the extended emission tools mkrmf 
and mkarf within CIAO. Each of the source spec- 
tra were adaptively regrouped to have a minimum 
of 25 counts per channel for improved statistics. 

4.2. Plasma Model and Spectral Fitting 
Technique 

For the spectral modeling, which historically 
produces inconsistent results when not considered 
carefully, we build upon our previous work with 
Chandra, taking extensive measures defining the 
models and fitting routines, and perform multi- 
ple cross-checks and calibrations to confirm our 
methodology. The spectral models were defined 
and analyses performed with the goal of obtaining 



comparative metallicity and temperature informa- 
tion between the individual galaxies. 

Since the hard, unresolved LMXB component 
acts as an underlying background to the high 
energy lines of sulfur, silicon, and magnesium, 
an accurate determination of the power-law spec- 
tral slope is critical for reliable metallicity mea- 
surements. In a subset of fifteen galaxies of 
this sample, we have shown that there appears 
to be a universal nature to the spectral prop- 
erties of early-type galaxy LMXBs that spans 
three orders of magnitude in X -ray luminosity 
( Irwin. Athev. fc BregmanI l2003l ) . The errors of 
the determined power-law slope of F = 1.56 ±0.02 
represents an order of magnitude reduction in the 
uncertainties from previous studies and allows the 
underlying, unresolved LMXB component in our 
composite spectral modeling to be fit with a high 
degree of confidence. 

It has been discovered that the lower ener- 
gies, below 1.0 keV, are undergoing a continu- 
ally increasing absorption, generally agreed to be 
caused from out-gassing of unknown materials in 
the Chandra spacecraft and sub sequent condensa- 



tion o n the blocking filters (e.g. iMarkevitch et al. 



( 20031 ) V Of particular interest to this study is the 
oxygen abundance, obtained through the [O VII] 
and [O VIII] fines at 0.57 keV and 0.7 keV. Al- 
though there is a standard correction for this ab- 
sorption included in CIAO, the effectiveness of this 
correction has yet to be fully evaluated. 

In order to determine the effectiveness of the 
absorption correction, we examined the results of 
this model when performed on the point sources 
in galaxies that contained more than 75 detected 
sources in an observation. Using the sources has 
the advantage that the data are contained within 
the same dataset as the diffuse emission and have 
a much simpler spectral signature of a power-law, 
with excellent constraints placed on the slope, as 
discussed above. In addition to providing informa- 
tion on the corrected quantum efficiency degra- 
dation, this also allowed us to investigate the 
well calibrated range of Chandra and the agree- 
ment wi th the literature reported galactic column 
density (jDickev &: Lockmanlll990l ). As previously 
mentioned, we removed likely background AGN, 
sources with Lx > 2 • lO^^ergs"^, and the cen- 
tral source, which can be an AGN with differ- 
ent spectral characteristics. From 0.35 keV to 1.0 



keV, residuals less than the Poisson noise were ob- 
served (typically with errors less than 15% about 
the model fit). From 0.284 keV to the carbon edge 
at 0.35 keV, the residuals are noticeably large and 
systematic. 

The Galactic absorption is somewhat degen- 
erate with the blocking filter absorption as both 
act to suppress low energy counts. In addition, 
the Galactic absorption has influence on the oxy- 
gen abundance determination as this line is well- 
blended with the iron-L complex and an increase 
in the Galactic column density can effectively 
swamp any signal from the oxygen lines while 
leaving the iron abundance unchanged. In order 
to minimize the susceptibility of this parameter 
on oxygen abundances (note that this parame- 
ter has very little impact on the abundances of 
the other metals), we decided to fix the Galac- 
tic absorption in all radial bins. By employing 
this constraint, the plasma modeling of the hot 
gas will preserve relative differences, while leaving 
open the possibility of an absolute correction. We 
determined this correction to be at most a 30% 
correction in oxygen abundance from a 50% un- 
certainty in galactic hydrogen density. For two 
galaxies, NGC 720 and NGC 1316, there were 
large systematic residuals in the low energy when 
the standard Galactic column density was applied 
and we refit the Galactic column density to values 
1.55 • lO^^cm-^ and 1.18 • lO'^^cm-'^, respectively, 
with successful results. 

Based on the point source observations, in ad- 
dition to tests with the diffuse gas, we determine 
the energies from 0.35 keV to 8.0 keV to be well 
calibrated. This energy range is employed in all 
subsequent spectral analyses. By extending the 
spectral fitting down to 0.35 keV, we find that the 
temperature-iron metallicity degeneracy is some- 
what relieved and the plasma models can discrim- 
inate between subtle changes in iron abundances 
for a fixed temperature. 

There is substantial evidence indicating that so- 
lar metallicity ratios are not physically represen- 
tative in early-type galaxies. In addition to statis- 
tically unacceptable fits with common scaling of 
solar ratios for all metals, the XMM-Newton RGS 
spectra of the central region of NGC 4636 and 
NGC 5044 indisputably reveal different metallici- 
ties for oxygen, iron , magnesium, neon and nitro 



gen relative to solar (jXu et al.ll2002l : iTamura et al. 



20031 ). Also important to the study of elliptical 
galaxies, there is no evidence for multiple temper- 
atures within the central few arcminutes in these 
RGS spectra. 

Motivated by these high quality spectral obser- 
vations, the diffuse gas was mod eled as plasma rep - 
resented by the APEC model (|Smith et al.ll200lh 
in which each of the individual elements is allowed 
to vary {"vapec" in XSpec). (We note that the 
MEKAL model produced similar results.) Of par- 
ticular concern was fixing as many of the quanti- 
ties in the models as can be scientifically justified, 
to constrain the solution, where abundances can 
behave unpredictably and non-physically when 
too many parameters are allowed to vary. The 
bright galaxies were examined and each of the met- 
als in the plasma code were probed to determine 
which had negligible impact upon the solution. If 
changing a metal content from 0.1 to five times 
solar changed the merit of the fit insignificantly, 
then the metal's abundance was fixed to the iron 
abundance, the best determined abundance in low 
temperature plasmas. Some of the metals, such as 
nickel, neon, and sulfur, had an impact upon the 
fitting, but did not return realistic and consistent 
physical values as judged by the consistency seen 
in the radial variations of these quantities. The 
sulfur line is weak and there is insufficient spectral 
resolution to isolate the nickel and neon lines from 
the iron-L complex. These metals are allowed to 
vary in the modeling, but we do not report the 
results. 

It is not possible to fit the faint galaxies with a 
variable abundance model. For galaxies with less 
than ~ 5000 gas counts, we employ the observed 
consistent metal ratios in the bright galaxies (see 
Section 15. ip to extend the metallicity determina- 
tions to the faint galaxies. The average metal ra- 
tios relative to solar are locked from the median 
of the bright galaxies creating a single parameter 
abundance for fitting. 

To allow for gain shifts, we permitted the red- 
shift to vary for all the radial bins in a preliminary 
fit, and a common, average redshift was frozen for 
all subsequent modeling. This offset in the reces- 
sional velocity significantly improves the residuals 
around the relatively well isolated Si and Mg lines. 
The reason for selecting a common gain shift for all 
the radial bin, instead of allowing this parameter 
to be fit in each bin, is that the relative consis- 



tency of the fitting from bin to bin is improved 
with a common value. 

5. Spectral Results 

A division is made between the data presen- 
tation (this Section) and a discussion of their 
implications (forthcoming publications), due to 
the extensive nature of spatial and spectral 
fitting of 54 galaxies in multiple radial bins. 
All subsequent errors reported are one-sigma 
(68%) unless otherwise stated. A Hubble Con- 
stant of 71 kms~^ Mnc~^ is used thro ughout 
iFreedman et al.ll200ll : Bennett et al.ll2003h . Note 
that this choice of Hubble constant is consis- 
tent with the employed distance determinations 
from surface brig htness fluctuations (Table [2l 
Tonrv et al.l ( 20011 ) V In the reporting of the metal- 
licities, we conform to the X-ray standard of using 
the solar abundances taken fr om the photospheric 
measu rements reported in lAnders fc Grevesse 
( 19891 ). These numbers are immediately compa- 
rable to output from the defaults set in X-ray 
spectral fitting programs, XSpec and Sherpa. 



5.1. Radial Spectral Properties 

The results from the spectral fitting of the ra- 
dial bins are presented in Tables |4] - [6l Many of 
the faint galaxies only have one radial bin. Table 
2] is based on the nominally 5000 counts per bin 
regions while the galaxy mass and luminosity in- 
formation, in Tables[5l and[6l as well as metallicity 
information presented in Table [7| and [H are based 
on 10,000 counts per bin regions. 

Table U presents radial temperature determina- 
tions and la errors for each of the three back- 
grounds defined in Section 14.11 Galaxies with 
three or more radial bins are also presented graph- 
ically in Figures [6l - fT3l 

Table [S] presents radial density, entropy, cumu- 
lative mass and the fraction of area sampled by 
the S3 chip for the prescribed annular bin. The 
data in this table are from spectral fitting with 
an outer sky background. Using a blank back- 
ground region produced similar results. Galaxies 
with three or more radial bins are also presented 
graphically in Figures [14] - [211 

Table [7] presents individual elemental abun- 
dances for oxygen, iron, silicon and magnesium in 
radial bins for bright galaxies. Galaxies with three 



or more temperature radial bins are also presented 
graphically in the middle panel of Figures [6] - [TS] 

Histograms of the metal content in the high 
signal-to-noise galaxy observations are shown in 
Figures [2] and [3| Although there is a fairly large 
range of iron abundances observed, the ratios of 
iron to the other independently determined ele- 
ments of silicon, oxygen and magnesium are nar- 
rowly distributed. This observation indicates that 
early-type galaxies have common enrichment his- 
tories, and, further, the non-unity values of these 
ratios reveals that this ISM enrichment process is 
different than that which contributed to produc- 
tion of the solar metal content. These ratios can 
be understood as a gas that has had its enrichment 
dominated by SN la's. 

Employing these results, we fit the low signal- 
to-noise early-type galaxy observations with a sin- 
gle abundance, but requiring abundance ratios of 
Si/Fe = 1.65, 0/Fe ^ 0.35, Mg/Fe = 1.55, 
and all other elements equal in abundance to iron. 
The results from the metallicity fitting of the low 
signal-to-noise subsample are presented in Table 
[8] as an iron abundance when the metals are tied 
together as prescribed above. 

The unresolved binary component, L'^'^'^ com- 
pensates for different background levels and thus 
significant differences are observed in this com- 
ponent between the blank sky subtractions and 
outer region background. The gas and resolved 
source luminosities are largely unaffected. It is 
not entirely clear which background is more rep- 
resentative for a given galaxy and will depend on 
physical conditions of the local galaxy environ- 
ment and location in the sky. It is likely that in 
NGC 1399, when the blank sky subtraction is used 
the L'^^'^ component is tracing not only the unre- 
solved LMXBs but also the underlying hot kT ~ 
3keV ICM can be seen in the outer bins. However, 
subtracting an outer region from a galaxy that fills 
the S3 chip, such as NGC 4472, over estimates the 
background since the background region is con- 
taminated with galaxy emission. Furth er compli- 
cating matters. iMarkevitch et al.l (J2003I ). in study 
of the sky positional dependence of the soft X- 
ray background, find significantly different emis- 
sion levels for the background in addition to dif- 
ferences in the spectra shapes of the background. 
These observations suggest that the background 
should be taken locally if possible. 



The background choice for bright galaxies de- 
fines the selection of the physical components an- 
alyzed in the spectral analysis; With a blank sky 
background the ICM, ISM and unresolved LMXB 
components are selected while an outer region 
background selects the ISM and and unresolved 
LMXB with perhaps a slight over estimation of the 
background. Since the galactic emission is our pri- 
mary interest, we use an outer region background 
for the global property studies (Section l5.2p . We 
report the luminosity determinations for an outer 
region subtraction, but caution on the accuracy of 
the unresolved component for bright galaxies. For 
faint galaxies, the outer region background is heav- 
ily preferred to the blank sky subtracted results 
since the background region is observed through 
the same Galactic column density. 

Cumulative gas luminosities as well as lumi- 
nosities per area are presented in Table [H Also 
presented are the unresolved LMXB and resolved 
LMXB components. In this table an outer, on- 
chip region is used as a background. 

Galaxies with three or more radial bins (i.e. Ta- 
ble [6|) are also presented graphically in Figures [22l 



5.2. Cumulative Galaxy Properties 

The cumulative X-ray properties of the sample 
are derived from the radial properties presented 
in Section 15.11 and listed in Table [9l An outer, 
on-chip background is used and all quantities are 
scaled to 1 Re. 

6. Comparison with ROSAT 

The gas luminosities detected with Chandra are 
compared to luminosities determined with ROSAT 
in order to check calibrations and to look for sys- 
tematic residuals. We expect X-ray bright galaxies 
to be systematically fainter with Chandra ACIS- 
S3 observations as the limited field of view pre- 
cludes total luminosities from being measured. For 
X-ray faint galaxies, the Chandra data will better 
isolate the LMXB contribution and it is expected 
that the Chandra gas luminosities will be lower 
than the ROSAT ones. 

In Figure m ROSAT gas luminosities are plot- 
ted against the one effective radius gas luminosi- 
ties reported in Table[9l The Chandra luminosities 
are systematically under-luminous due to different 



scaling radii (typically, ROSAT luminosities are 
scaled to 4 -re). The effect of these different scaling 
radii produce a vertical offset. Once this offset is 
applied, the agreement is reasonable as can be seen 
by the solid line representing a 1:1 relationship. 
At the X-ray faint end, the ROSAT luminosities 
are systematically brighter than Chandra lumi- 
nosities due to the undcr-subtraction of LMXBs. 
Some of the scatter in this plot is caused by differ- 
ent distances being employed; although we have 
corrected for differences in Hubble constants, the 
majority of our distances are derived from sur- 
face brightness fluctuations while the majority of 
ROSAT luminosities were derived distances from 
radial velocity measurements. Finally, the ROSAT 
luminosities are not a truly uniform sample as they 
have been taken from different authors employing 
different processing techniques, spectral modeling 
and distance determinations. Given all these fac- 
tors, the level of scatter in this comparison is ac- 
ceptable and, further, we conclude that our data 
analysis and the current state of Chandra calibra- 
tions satisfactorily produce luminosities consistent 
with previous X-ray missions. 

ROSAT gas temperatures are plotted against 
the Chandra temperatures (Figure [5]). Not sur- 
prisingly, the agreement between the two measure- 
ments is poor. This illustrates the difficulty in 
determining accurate plasma temperatures when 
the LMXBs and central AGN cannot be removed. 
If the brightest group galaxies are selected (the 
filled symbols) a linear relation can determined, al- 
though it is not one-to-one. These brightest group 
galaxies typically have much more hot gas than 
LMXBs and thus the contaminations from point- 
sources is minimized in the ROSAT determina- 
tions. 

7. Summary 

We present spectral results from uniformly pro- 
cessed and analyzed Chandra ACIS-S3 observa- 
tions of 54 nearby galaxies. This sample paves the 
way for complete sample studies and provides a 
solid basis for planning future early-type galaxy 
observations. In the forthcoming papers we will 
explore some of the implications of this archival 
study. 
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Fig. 1. — Schematic picture of the local background subtraction method. The observer is located at a large 
distance along the Z-axis and spherical symmetry is assumed for galaxy emission. The region of interest 
is from ri„to rout, or area A, the union of the spherical annulus of interest with the observational column 
probed. However, the observation yields a column of emission which is equal to area A + B. Given a smooth 
distribution of galaxy emission, the column of emission represented by area B can be approximated by an 
area just outside of Tout- The background radius, r^feg, is chosen so that the emission within a volume is the 
same for areas B and C. 
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Fig. 2. — Histogram of bright X-ray galaxies where signal-to-noise was sufficient for individual elemental 
abundance determinations. On left is the distribution of iron metallicity for the bright galaxies and on the 
right is the silicon to iron ratio. 



Fig. 3. — Histogram of bright X-ray galaxies where signal-to-noise was sufficient for individual elemental 
abundance determinations. On left is the distribution of oxygen over iron metallicity for the bright galaxies 
and on the right is magnesium to iron ratio. 
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Chandra (log (erg s ')) 



Fig. 4. — Comparison between Chandra (Table[2]) and ROSAT gas luminosities. The ROSAT gas luminosi- 
ties have removed the stellar binary population from the total X-ray luminosity via statistical subtraction 
based on blue luminosity of the galaxy. The solid line represents a 1:1 relation. The filled squares are the 
brightest group galaxies, which have been shown to have their gas properties traced best by characteristics 
of the group rather than the galaxy. 
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Fig. 5. — Comparison between Chandra (Table [2]) and ROSAT gas temperatures. The solid line represents 
a 1:1 relation. No correlation is observed between the different temperature determinations. 
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Fig. 6. — Temperature and Metallicity Profile for NGC 507. All panels show radius in arseconds on the lower 
X-axis and radius in kiloparsecs on the upper x-axis. The top panel displays temperature determinations with 
squares representing and on-chip, outer region background, circles representing a blank sky background, and 
triangles representing a deprojection background (See section |4J] for full descriptions of these backgrounds.) 
The middle p anel displays metallicity iii formation with all metals relative to solar photospheric abundances 
as reported in I Anders fc Grevessd ( 19891 ). In the middle panel iron abundance is represented as a red square, 
oxygen abundances is represented as a blue triangle, magnesium abundances is represented as a green circle, 
and silicon abundances is represented as a magenta star. The data in the middle panel are determined from 
a on-chip outer region background. The bottom panel displays the statistical characterization of the model 
fits to the data from the on-chip, outer region background. Typically, the model fits with the blank sky 
background display similar behavior. The number of degrees of freedom are represented by squares and the 
triangles represent chi-squared. 
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Fig. 7.— Temperature and Metallicity Profile for NGC 1399. Same as Figured 
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Fig. 8.— Temperature and Metallicity Profile for NGC 4472. Same as Figure O 
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Fig. 9. — Temperature and Metallicity Profile for NGC 4486. Same as Figure [SI 
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Fig. 10. — Temperature and Metallicity Profile for NGC 4636. Same as Figure [51 
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Fig. 11. — Temperature and Metallicity Profile for NGC 4649. Same as Figure [HI 
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Fig. 12. — Temperature and Metallicity Profile for NGC 5044. Same as Figure [HI 
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Fig. 13. — Temperature and Metallicity Profile for NGC 5846. Same as Figure [51 
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Fig. 14. — Density, Mass and Entropy Profile for NGC 507. All panels show radius in arseconds on the lower 
X-axis and radius in kiloparsecs on the upper x-axis. The vertical dotted line shows the optical half-light 
radius. The top panel displays electron density. The middle panel displays the cumulative mass profile in 
solar units. The bottom panel displays the entropy of the gas in units of keV crri^. 
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Fig. 15.— Density, Mass and Entropy Profile for NGC 1399. Same as Figure [Tl 
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Fig. 16.— Density, Mass and Entropy Profile for NGC 4472. Same as Figure [TH 
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Fig. 17.— Density, Mass and Entropy Profile for NGC 4486. Same as Figure [TH 
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Fig. 18.— Density, Mass and Entropy Profile for NGC 4636. Same as Figure [Tl 
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Fig. 19.— Density, Mass and Entropy Profile for NGC 4649. Same as Figure [TH 
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Fig. 20.— Density, Mass and Entropy Profile for NGC 5044. Same as Figure [TH 
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Fig. 21.— Density, Mass and Entropy Profile for NGC 5846. Same as Figure [Tl 
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Fig. 22. — Luminosity Profile for NGC 507. All panels show radius in arseconds on the lower x-axis and 
radius in kiloparsecs on the upper x-axis. When present, the vertical dotted line shows the optical half-light 
radius. The top panel shows the cumulative X-ray luminosity of the gas (red triangles), the resolved low-mass 
X-ray binaries (blue circles), and the unresolved low-mass X-ray binaries (green squares). The middle panel 
displays the same information except per area. The bottom panel displays the fractional of the annular area 
encompassed by the ACIS-S3 observation. 
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Fig. 23.— Luminosity Profile for NGC 1399. Same as Figure [ 
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Fig. 24.— Luminosity Profile for NGC 4472. Same as Figure [ 
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Fig. 25. — Luminosity Profile for NGC 4486. Same as Figure [ 
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Fig. 26. — Luminosity Profile for NGC 4636. Same as Figure [ 
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Fig. 27.— Luminosity Profile for NGC 4649. Same as Figure [ 
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Fig. 28. — Luminosity Profile for NGC 5044. Same as Figure [ 
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Fig. 29. — Luminosity Profile for NGC 5846. Same as Figure [ 
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Table 1 
Large X-ray Surveys of Early-type Galaxies 



Survey 


N'samplei^'detected) 


Telescope & Instrument 


Forman et al. Cl985~) 


55 (42) 


Einstein IPC & HRI 


Canizarcs ct al. (1987) 


81 (55) 


Einstein IPC & HRI 


Davis & White (1996) 


30 (30) 


ROSAT PSPC & Einstein IPC 


Brown & Breeman (1998) 


34 (34) 


ROSAT PSPC & HRI 


Irwin & Sarazin (19981 


61 (55) 


ROSAT PSPC 




293 (101) 


ROSAT All-Sky Survey 


Matsushita ct al. (2000) 


27 (27) 


ASCA CIS &; SIS 


Matsushita (2001) 


52 (41) 


ROSAT PSPC 


P'Sullivan et al. (2001) 


401 (183) 


ROSAT PSPC, HRI, All-Sky Survey 


O'SuUivan ct al. (2003) 


39 (39) 


ROSAT PSPC 



39 



Table 2 
Early- TYPE Galaxy Properties: X-ray Sample 



Galaxy 


RA^' 


Dec'' 


Distance'' 


BO,'-' 


LxROSAT 


Source'l 


Te^'f 


Source^ 


Notes'' 




(J2000.00) 


(J2000.00) 


(Mpc) 


(mag) 


log {erg s^i) 




{") 






NGC 315 


00 57 48.9 


+30 21 09 


62.20^ 


11.53 


41.68 


OFP 


66.82 


P90 


agn 


NGC 404 


01 09 26.9 


+35 43 03 


3.26 


9.94 


< 36.32 


B 


99.34 


B87 


D 


NGC 507 


01 23 40.0 


+33 15 20 


81. 392 


11.63 


41.95 


IS 


77.11 


B87 


BGG 


NGC 533 


01 25 31.3 


+01 45 33 


71.112 


12.26 


41.71 


IS 


47.55 


B87 


BGG 


NGC 720 


01 53 00.4 


-13 44 18 


27.67 


11.16 


40.32 


IS 


39.87 


G94 


BGG 


NGC 741 


01 56 21.0 


+05 37 44 


74.762 


12.05 


41.00 


OPC 


57.08 


P90 


BGG 


NGC 821 


02 08 21.1 


+10 59 42 


32.232 


11.57 


< 40.33 


B 


54.10 


P90 




NGC 1132 


02 52 51.7 


-01 16 30 


101.003 


13.01'^ 


41.25 


MZ 


33.66 


RC3 




NGC 1265 


03 18 15.8 


+41 51 28 


108. 22I 


12.30f 


< 40.55 


OFP 


11.61 


POSS 




NGC 1291 


03 17 18.3 


-41 06 28 


8.90 


9.32^ 


39.62 


BHR 


54.59 


RC3 




NGC 1316 


03 22 41.7 


-37 12 30 


21.48 


9.40f 


40.52 


IS 


80.80 


B87 




NGC 1332 


03 26 17.3 


-21 20 07 


22.91 


IO.27I 


40.45 


IS 


54.60 


RC3 




NGC 1399 


03 38 29.3 


-35 27 01 


20.99 


10.55 


40.70 


IS 


42.55 


G94 


BGG 


NGC 1404 


03 38 51.9 


-35 35 40 


20.99 


10.89 


40.62 


IS 


26.64 


G94 




NGC 1407 


03 40 11.8 


-18 34 48 


28.84 


10.57 


40.32 


IS 


71.30 


G94 


BGG 


NGC 1549 


04 15 44.0 


-55 35 30 


19.98 


10.58 


40.04 


IS 


47.75 


G94 




NGC 1553 


04 16 10.3 


-55 46 51 


18.54 


10.261 


40.41 


IS 


63.07 


J95 


AGN 


NGC 1600 


04 31 39.8 


-05 05 10 


56.612 


11.79 


41.64 


B 


54.31 


P90 


BGG 


NGC 2434 


07 34 51.1 


-69 17 03 


21.58 


11.43 


40.00 


B 


31.41 


RC3 




NGC 2865 


09 23 30.1 


-23 09 43 


37.84 


12.29 


< 39.58 


B 


11.67 


P90 




NGC 3115 


10 05 13.9 


-07 43 07 


9.68 


9.95 


39.27 


IS 


57.05 


C87 




NGC 3377 


10 47 42.4 


+13 59 08 


11.22 


9.72I 


< 39.70 


B 


34.63 


P90 




NGC 3379 


10 47 49.6 


+12 34 55 


10.57 


10.43 


39.23 


BB 


33.29 


G94 




NGC 3585 


11 13 17.1 


-26 45 18 


20.04 


10.53 


38.89 


OFP 


39.60 


ROl 




NGC 3923 


11 51 01.8 


-28 48 22 


22.91 


10.52 


39.76 


OPC 


53.35 


B87 


BGG 


NGC 4125 


12 08 05.8 


+65 10 27 


23.88 


10.58 


40.58 


IS 


57.73 


G94 


BGG.EnvI 


NGC 4261 


12 19 23.2 


+05 49 31 


31.62 


11.32 


40.63 


IS 


39.66 


G94 


BGG.AGN 


NGC 4365 


12 24 28.2 


+07 19 03 


20.42 


10.64 


39.99 


IS 


57.50 


G94 




NGC 4374 


12 25 03.7 


+12 53 13 


18.37 


10.13 


40.26 


IS 


50.70 


G94 




NGC 4382 


12 25 24.0 


+18 11 26 


18.45 


9.99I 


40.23 


IS 


71.38 


RC3 


Envl 


NGC 4406 


12 26 11.7 


+12 56 46 


17.14 


9.87 


41.08 


IS 


89.64 


P90 




NGC 4459 


12 29 00.0 


+13 58 43 


17.10 


II.21I 


40.27 


OFP 


16.11 


POSS 




NGC 4472 


12 29 46.8 


+08 00 02 


16.29 


9.32 


39.76 


IS 


104.40 


POO 


BGG 


NGC 4486 


12 30 49.4 


+12 23 28 


16.07 


9.52 


43.05 


B 


105.16 


G94 


BGG, AGN 


NGC 4494 


12 31 24.1 


+25 46 28 


17.06 


10.69 


38.73 


BB 


45.61 


G94 




NGC 4552 


12 35 39.8 


+12 33 23 


15.35 


10.84 


40.09 


IS 


48.89 


RC3 




NGC 4555 


12 35 41.1 


+26 31 23 


95.421 


I2.99I 


41.95 


OFP 


11.31 


POSS 




NGC 4621 


12 42 02.4 


+11 38 48 


18.28 


10.65 


39.24 


BB 


35.47 


G94 




NGC 4636 


12 42 50.0 


+02 41 17 


14.65 


10.20 


40.88 


IS 


100.08 


POO 


BGG 


NGC 4649 


12 43 39.6 


+11 33 09 


16.83 


9.77 


40.46 


IS 


73.73 


POO 


Envl 


NGC 4697 


12 48 35.9 


-05 48 02 


11.75 


10.03 


39.86 


IS 


76.53 


G94 




NGC 4782 


12 54 35.7 


-12 34 07 


66.961 


12.561 


41.71 


OFP 


18.00 


POSS 


Envl 


NGC 5018 


13 13 01.0 


-19 31 05 


42.002 


12.29 


< 39.63 


OFP 


28.71 


G94 


Envl 


NGC 5044 


13 15 23.9 


-16 23 08 


31.19 


11.25 


42.01 


IS 


82.23 


G94 


BGG 


NGC 5102 


13 21 57.6 


-36 37 49 


6.60 


10.57 


38.64 


IS 


26.13 


B87 




NGC 5253 


13 39 55.9 


-31 38 24 


3.334 


IO.47I 


< 37.86 


OFP 


22.76 


RC3 


D,SB 


IC 4296 


13 36 39.4 


-33 58 00 


48.75^ 


11.42 


40.86 


IS 


41.41 


RC3 


BGG.AGN 


NGC 5845 


15 06 00.8 


+01 38 02 


25.94 


13.35 


< 40.04 


OFP 


4.48 


B87 




NGC 5846 


15 06 29.2 


+01 36 21 


25.94 


10.67 


41.01 


IS 


82.98 


F89 


BGG 


NGC 6482 


17 51 48.8 


+23 04 19 


57.77 


11.90 


42.18 


OFP 


9.08 


G94 
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Table 2 — Continued 



Galaxy 


RA^ 
(J2000.00) 


Dec'^ 
(J2000.00) 


Distance'' 

(Mpc) 


(mag) 


LxROSAT 
log (erg s''^) 


Source"* 


re^-f' 


Source^ 


Notes'^ 


NGC 7252 

IC 1459 
NGC 7618 


22 20 44.8 

22 57 10.6 

23 19 47.2 


-24 40 43 
-36 27 44 
+42 51 10 


68.00'' 

29.24 

75.002 


12.47f 

10.88 

13.34f 


39.59 
40.62 


OFP 

BB 


14.93 
38.61 
11.97 


RC3 

G94 

POSS 


Merger 
BGG,AGN 



'^ Values taken from NED (NASA/IPAC Extragalactic Database). 

iTonrv et al.l ll200lh unless otherwise noted. 

" iFaber et al.l lll989l ) unless otherwise noted. 

"* Literature source of ROSAT X-ray Luminosity of hot ISM gas. I n orde r of prefer ence with the addition al criteria 
of selecting dete ctions in favo r of upper limits: IS = l^in & SarazinI lll998lV OP C = lO'SuUivan et al.l ll2003l). OFP = 
lO'SuUivan et al.l ll200ll). BB = iBrown fc BregmanI (119981) . B = lBeuine et al.l lll999l) . MZ = iMulchaev fc Zabludofj | |1999D , 
and BHR = iBregman et al.l l ll995l ) . Note that direct comparisions between the galaxies will lead to errors as each author 
employs different reduction and analysis methods. The luminosities have been scaled to a common Hubble constant of 
Ho = 7lkm/s/Mpc. 

"Effective, blue half-light radius, r^. 

fRC3 l lde Vaucouleurs et al.iri99lh . 

gSou ce of op tical effective radius; P90 = iPeletier et"aD |l99^, B87 = iBurstein et al.l l[l983), G94 = iGoudfrooii et al.l 
l ll994b | ), RC3 = |de Vau couleurs et al.l II1991I). POSS = Determ ined fro m fitting to Paloma r Observ atory Digital Sky S urvey, 
J95 = |jorgensen et al.l l|l995t ). C87 = ICapaccioli et al.l l|l987t) . ROl = lRvden et al.l l|200ll ). F89 = iFranx et all l|l989l V 

Note Abbreviations: BGG = Brightest gal axy in a group (these objects have been shown to follow different scaling 
laws than field and group member galaxies; cf. iHelsdon et al.l (l200lh ). D = Dwarf galaxy within the Local Group, SB = 
Galaxy known to have recent starburst activity, AGN = Galaxy is known to host a strong active galactic nuclei, Envl = 
optical observations of the galaxy reveals signs of interaction with its environment, either minor mergers or satellite galaxy 
accretion, and Merger = Galaxy know to be undergoing a major merger. 

LO'SuUivan et al.l ll200lh . 

^Faber et al.l l ll989l) . 

^Colbert et al.l 1 I2OOII) . 

iGibson et al.l | |2000D . 

^Mei et all l|2000r i. 

" ^Toomrd lll977f ). 
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Table 3 
Chandra OBSERVATIONS 



Galaxy 


Obs ID^^ 


Exp. Time'' 


Gleaned Exp. Time<: 


FP Temp'l 


Data Mode<= 






(KSec) 


(KSec) 


(C) 




NGC 315 


4156 


55.13 


52.93 


-120 


Very Faint 


NOG 404 


870 


27.74 


23.74 


-110 


Faint 


NGG 507 


317 


28.17 


18.79 


-120 


Faint 


NGG 533 


2880 


41.56 


37.42 


-120 


Very Faint 


NGG 720 


492 


41.56 


39.42 


-120 


Faint 


NGG 741 


2223 


31.44 


29.28 


-120 


Faint 


NGG 821 


4006/4408 


14.13/24.65 


13.25/16.85 


-120/-120 


Very Faint 


NGG 1132 


801 


16.33 


13.36 


-110 


Faint 


NGG 1265 


3237 


93.90 


84.03 


-120 


Very Faint 


NGG 1291 


795/2059 


40.46/37.41 


37.41/23.02 


-120/-120 


Faint 


NGG 1316 


2022 


31.48 


28.36 


-120 


Faint 


NGG 1332 


4372 


56.54 


47.21 


-120 


Faint 


NGG 1399 


319 


57.38 


55.66 


-110 


Faint 


NGG 1404 


2942 


29.25 


29.10 


-120 


Faint 


NGG 1407 


791 


50.34 


44.44 


-120 


Very Faint 


NGG 1549 


2077 


10.78 


3.88 


-120 


Faint 


NGG 1553 


783 


41.32 


18.05 


-110 


Very Faint 


NGG 1600 


4283/4371 


26.86/26.76 


22.36/26.62 


-120 


Very Faint 


NGG 2434 


2923 


47.25 


29.42 


-120 


Very Faint 


NGG 2865 


2020 


31.71 


25.81 


-120 


Faint 


NGG 3115 


2040 


38.72 


35.50 


-120 


Faint 


NGG 3377 


2934 


39.67 


39.44 


-120 


Very Faint 


NGG 3379 


1587 


33.74 


31.36 


-120 


Faint 


NGG 3585 


2078 


37.01 


35.12 


-120 


Faint 


NGG 3923 


1563 


22.44 


19.31 


-120 


Faint 


NGG 4125 


2071 


64.24 


63.91 


-120 


Very Faint 


NGG 4261 


834 


36.38 


33.54 


-120 


Very Faint 


NGG 4365 


2015 


42.33 


40.23 


-120 


Faint 


NGG 4374 


803 


30.61 


28.33 


-120 


Very Faint 


NGG 4382 


2016 


40.84 


39.55 


-120 


Faint 


NGG 4406 


318 


16.51 


12.36 


-120 


Faint 


NGG 4459 


2927 


9.84 


9.79 


-120 


Faint 


NGG 4472 


321 


41.63 


32.66 


-120 


Very Faint 


NGG 4486 


2707 


98.67 


96.2 


-120 


Faint 


NGG 4494 


2079 


24.85 


19.25 


-120 


Faint 


NGG 4552 


2072 


56.84 


54.15 


-120 


Faint 


NGG 4555 


2884 


29.97 


28.92 


-120 


Faint 


NGG 4621 


2068 


25.11 


24.71 


-120 


Faint 


NGG 4636 


323 


54.94 


46.88 


-110 


Faint 


NGG 4649 


785 


39.61 


25.74 


-120 


Very Faint 


NGG 4697 


784 


41.41 


39.06 


-110 


Faint 


NGG 4782 


3220 


49.33 


49.08 


-120 


Very Faint 


NGG 5018 


2070 


32.65 


28.58 


-120 


Faint 


NGG 5044 


798 


22.25 


20.36 


-120 


Faint 


NGG 5102 


2949 


34.22 


34.04 


-120 


Very Faint 


NGG 5253 


2032 


58.33 


56.35 


-120 


Faint 


IG 4296 


3394 


24.85 


24.71 


-120 


Faint 


NGG 5845 


4009 


29.97 


29.82 


-120 


Very Faint 


NGG 5846 


788 


31.34 


24.34 


-120 


Faint 


NGG 6482 


3218 


19.36 


19.35 


-120 


Very Faint 
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Table 3- 


- Continued 






Galaxy 


Obs 10=^ 


Exp. Time'' 
(KScc) 


Cleaned Exp. 
(KSec) 


Time<= 


FP Tempd 

(C) 


Data Mode'' 


NGC 7252 

IC 1459 
NGC 7618 


2980 
2196 
802 


29.48 
59.38 
20.23 




20.87 
53.83 
14.56 




-120 
-120 
-110 


Faint 

Faint 1/2^ 

Faint 



^ Chandra Observation Identification Number. 

''Total livetime. 

'^Effective exposure time after cleaning of the data for high particle background flares. 
(See Section [3]) 

"* Focal plane temperature of the ACIS array. Note that different calibrations must be 
employed for the different temperatures. 

''ACIS-SS data readout mode. 

Faint 1/2 indicates that a subraster of the image was used for observations. 
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Table 4 
Radial X-ray Properties of Early- type Galaxies: Temperature Gradients 



Annular Bin 
(") 


Outer Region 
kTitlo- 
(keV) 


Background 
xVdof 


Blank Sky 

kTilo- 

(keV) 


Background 
xVdof 


Local Background 
ktilo- X^/cfo/ 
(keV) 




0-61.5 


fi-^n+o-oos 


174.6/119 


NGC 315 

659+0-007 


172.7/119 


0.646lH^^ 


293.9/119 


- 73.8 


'^-^'•^-0.027 


24.4/25 


NGC 404 

n R-IS+0.070 


19.9/25 


0.65210:130 


28.6/25 











NGC 507 








0- 


32.0 


0.930±0;033 


72.7/67 


n SQ7+0.060 
0.8y/'_oo28 


71.8/67 


n Q-|c;+0.063 


72.8/67 


32.0 


-54.1 


i-oi3ins 


88.6/76 


1.016lH^! 


85.3/76 


969+0-070 

U.yb/_g Q4Q 


84.2/76 


54.1 


-72.3 


1.006tn?g 


110.9/78 


0.964lg;0f5 


105.7/78 


n SSQ+0.080 
0.889_o 110 


96.3/78 


72.3 


-90.5 


1 090+0-03-1 


79.6/83 


1 037+0-028 


82.3/83 


554+0.066 


93.1/83 


90.5- 


-111.2 


1 190+0.040 


102.5/93 


1 171+0.080 
J^-J^' J^-0.060 


103.0/93 


075+0.075 
U.y'O-0.091 


106.4/93 


111.2 


- 135.8 


1 r|or, + 0.142 

1.082_00g4 


101.2/105 


1 000+0.031 
i./»»_0041 


106.4/105 


1 070+0.080 

i.ci/y_o 110 


124.9/105 


135.8 


- 172.2 


1 qnq+O-O-lO 

i.3Uy_QQgg 


155.3/137 


1 r,q'5+0.027 


153.2/137 


951+0-110 
U.yOl-0.060 


171.3/137 










NGC 533 








0- 


13.3 


n 7-jq+0.007 

u. 'jy_o.oo7 


86.1/75 


7S6+0-007 
U.''50_o.oo7 


86.5/75 


r. 790+0.011 


64.0/75 


13.3 


-33.5 


946+°-°" 
u.ytD_o.oii 


118.8/80 


966+°-°i° 

U.MDD_o.010 


114.2/80 


789+0-011 
U.'«y_o.oi2 


73.8/80 


33.5 


-89.1 


1 O4c:-f0.011 
^■•^^^-0.012 


175.3/122 


1 -^oo+o-oio 

i.dZU_g oil 


173.0/122 


1 S61 +0-059 
i..3Dl_o 020 


124.6/122 


89.1- 


- 173.2 


1 ciq+0.072 


231.3/201 


1 Q^o+0.023 


230.7/201 


i.668+h;i;! 


197.8/201 



0- 


-73.8 


510+0-013 
U.t>iU_o 013 


122.8/124 


NGC 720 
0A99+_lZt 


124.5/124 


550+0.010 
u.oo^_o 010 


156.4/124 


0- 


-73.8 


0.704lO;««« 


126.9/102 


NGC 741 
0.786tH1^5 


128.8/102 


74^+0.021 
U.^4'3_o.o25 


184.5/102 


0- 


-73.8 


0.0801°;^ 


26.2/11 


NGC 821 

1/1/1+0.130 
0-144„o.063 


25.5/11 


190+0-100 

u.iyu_o 040 


28.5/11 


0- 


-36.9 


q'^6+0-0-10 
U.ydO_o 043 


50.7/38 


NGC 1132 
055+0.033 

u.»oo_o 039 


53.5/38 


1 011+0-021 
i.Uli_o.o37 


102.0/71 


0- 


-36.9 


fl7iq+0.042 
U.^i.:i_0.071 


60.4/67 


NGC 1265 
p, 7^:5+0.029 

u.(00_o 031 


61.3/67 


0.978ino2 


90.0/67 


0- 


-73.8 


n 007+0. 008 
U-^O'-0.O08 


116.6/86 


NGC 1291 

fl qi 0+0.010 

U.di»_o 009 


119.8/86 


0.599+0:»g 


164.5/86 


0- 


-73.8 


n 0S1 +0-010 

^-^=1-0.010 


92.9/60 


NGC 1291 
QOS+O.OIO 
U.dU»_o 010 


98.4/60 


0.557+HS 


138.0/60 



0- 13. 
13.8-60.5 
60.5 -268.1 



8 0.647l°:«ll 



0.501 
0.723 



+0.028 

0.014 

+0.033 



104.7/65 
164.8/88 
482.6/349 



NGC 1316 

0.6481H1S 

0-329±Hlg 



103.0/65 

168.7/88 
482.8/349 



n 71 0+0.011 

U.'18_o.021 

601+°i°° 

U.OUl_o 070 
750+0-026 
U.<OU_0 026 



131.2/65 
109.7/88 
473.6/349 



- 73.8 0.564l:°:olo 143.5/98 



NGC 1332 

O 5OO+0.009 
U.OO3_0.009 



146.8/98 



601+°"i'' 

U.DU1_0^010 



249.0/98 



- 3.0 
3.0-5.9 
5.9-9.8 
9.8- 14.8 
14.8-20.7 
20.7-27.6 
27.6 - 35.9 
35.9 - 44.8 
44.8 - 56.1 
56.1 -67.4 
67.4 - 78.7 



n O70+0.070 
U.o'2-0.110 
n 7qR+0.009 
U.ryD_o 008 

0.767iO;«l^ 
0.799±0:«1? 
0.897t°;«i 
0.876«;iil» 

n 9-^4+0.022 
U.yj4_o 023 

1 002+0-022 
i.UUZ_o.026 
1 O97+0.026 
l.UZ(_o 034 
1 on'i+0.030 
i.zu.3_0 052 
1 14S+0.110 
l--'-'*»_o.o70 



145.4/61 
138.1/76 

93.6/72 
123.5/76 
106.1/71 
102.5/71 

94.7/84 
107.4/78 
137.7/92 
129.2/95 
133.9/101 



NGC 1399 

796+0-010 
u./yD_o 010 
705+0.009 
u./yo_o 010 

0.762lH^S 

o.soitni? 

0-8S9tlfA 

0.889lH'2S 

94-^+0.019 
u.y4j_o 021 

1 016+0-018 

i.UiD_o 020 
1 140 + 0.027 
1-1^^-0.030 
1 015+0.031 

1 101 +0.034 
i.l»l_0.043 



148.1/61 

139.6/76 
95.7/72 
125.9/76 
104.1/71 
101.9/71 
100.0/84 
110.7/78 
139.0/92 
125.0/95 
135.1/101 



O Q71 +0.039 
U.y71_o.053 

n S1S+0.012 

U.»i»_o.o22 
7(57+0.024 
'J-'O'-0.051 
7+0.022 
'-'•' '"'-0.023 

S4O+0-020 
O.S40_oo20 
n oqq+0.043 
U.OCiO_Q 059 
n 000+0. 023 
U.OZZ_o 020 

1 O1S+0.054 
i.0i»_o.o63 
1 026+0-060 
i.UZD_o 120 

1 239+0-111 
i.zoy_o 050 

1 0-^7+0.100 
l.U0(_Q 073 



79.6/61 
129.6/76 
103.4/72 
94.6/76 
55.4/71 
82.1/71 
86.5/84 
100.5/78 
128.3/92 
112.5/95 
89.4/101 
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Table 4 — Continued 



Annular Bin 

(") 



Outer Region Background 
kTilo- x^/dof 

(keV) 



Blank Sky Background 
kTila x^/dof 

(kcV) 



Local Background 
ktila x'/dof 

(keV) 



78.7-91.0 
91.0-102.3 
102.3- 113.7 
113.7- 125.5 
125.5- 139.7 
139.7 - 154.0 
154.0- 169.2 
169.2 - 182.5 
182.5 - 200.7 
200.7-218.4 
218.4 - 242.6 



1.059"* 



Q+0.017 
^-0.130 
1 246+°-°^l 

l.Z'±0_g g32 

1 096+°-12° 

i.UyD_g g3g 

l.Z»l_g g27 

-I 00-1+0.019 
i.OZl_Q g25 

1 QnS+0.023 

r.OUO_g g3g 

1 QQ9+0.021 

1.00Z_g g2g 

1 Q9Q+0.027 

i.OZy_g g42 

1 Qc:n+0.054 

1.00U_g g24 

1 QC{K+0.025 

i.OOO_g g34 

1 QA7+0.060 



111.0/109 
136.9/111 
119.5/108 
138.6/117 
170.3/130 
170.3/128 
185.5/138 
190.8/133 
229.0/163 
176.2/162 
238.5/193 



1.199; 



0.035 
0.028 
1 9c:9+0.022 
±.zoz_g g24 

1 9^-1+0.024 

±.ZOi_g g23 

1 97Q+0.01S 

l.Z(0_g g2J^ 

1 009+0.016 

1.0UZ_g gj^g 

1 9Sfi+0-019 

l.ZOD_g g22 

1 •^05+0.016 
1 9Qn+''-023 

1.290_gg3g 

-I 0-10 + 0.015 
±.010_g gj^g 

1 314+0.014 
1 300+°-°i'5 



105.9/109 0.862 



134.1/111 
125.2/108 
143.5/117 
175.8/130 
164.8/128 
189.5/138 
187.6/133 
223.3/163 
180.2/162 
235.7/193 



+0.147 
-0.109 



i.UtO_g g^^ 

1 044 + 0.050 
i.Ci44_g jjg 

1 020+°"° 

i.UZU_g Qgg 

1 448+0-110 

i.^y:0_g J3g 

-I -179+0.110 
-'-■-'-'^-0.100 

1.308l«;ll° 

1 47c;+0.050 

i.^(0_g jgg 

1 31 2+0.070 

i.3i»_g lig 



0- 13.8 

13.8 - 32.5 
32.5 - 62.0 
62.0 - 133.8 



696+°-°'"' 
u.DyD_o.i30 

700+°-°'^° 

U. (UU_g ggg 

r, 709 + 0.027 
U.IOZ_g g33 

0+0.038 



1.192" 



-0.130 



77.9/57 

69.3/68 

108.0/82 

154.8/170 



NGC 1407 
0.693tHf2 

0.678lHl^ 
+0.020 
^•'''^-0.021 

f 0.040 
-0.120 



1.106 



75.6/57 

63.3/68 

108.8/82 

160.5/170 



o 707+0. 016 

"■'^'-0.021 
Q 700+0.017 

U. IOy_g g21 

701 +0.018 

U.'iii.g gig 

1 146+°-°'5'' 

l.iq:U_g gg3 



NGC 4365 
- 73.8 0.565ljj;°4|5 118.5/82 0.596t[;;'(j}|^ 121.8/82 Q.&iStl 



94.6/109 
111.0/111 
140.4/108 
139.1/117 
147.3/130 
147.1/128 
139.2/138 
144.5/133 
194.6/163 
129.9/162 
229.4/193 











NGC 1404 








0- 


-7.9 


n C7Q+0.011 

0-678_ogig 


90.8/65 


R73+0015 

U.Dl'd_g gi5 


92.6/65 


n fiSQ+o.oio 
0.b89_ogii 


124.1/65 


7.9- 


-19.7 


fin7+°°^° 

U.OU^_g ggg 


99.1/60 


0.605inj°7 


93.9/60 


0^91+0.030 

U.O/i_g i3g 


72.7/60 


19.7- 


-42.3 


U.aU^S_Q g24 


100.0/67 


0.505l°;°'2j 


98.9/67 


0.556t°;J?° 


99.8/67 


42.3- 


-89.1 


n 3r:4+0.020 

U.Ci04_g gi3 


161.9/93 


t;it;+0.026 
U.OiO„g g25 


159.8/93 


0.436tni? 


126.0/93 



108.2/57 

77.4/68 

101.9/82 

195.0/170 



0- 


-73.8 


09-1+0.030 

U.d/i_g g7g 


13.3/6 


NGC 1549 
0.290t2:J0^ 


14.2/6 


0.4Ub_gggg 


16.1/6 


0- 


-73.8 


3qc: + 0.016 

u.dao_o gi5 


91.7/72 


NGC 1553 
007+0.014 

U.dyr_g gi3 


85.8/72 


c;99+0.025 

U.Oy^_g g24 


74.2/72 


0- 


-73.8 


0071+0.022 
U.y'l_g.g23 


153.3/84 


NGC 1600 
991+0.017 

U.yyi_g gig 


158.7/84 


1 qi 1+0.015 
1-Uii_g.g34 


161.3/83 


0- 


-73.8 


0.889+°:°I° 


94.7/89 


NGC 1600 

0, 7+0.031 
'J-yi'-0.033 


97.3/89 


q 090 + 0.023 

0.826_gg4g 


119.0/89 


0- 


-73.8 


0.399lO;°f7 


110.0/68 


NGC 2434 
. -0+0.029 

0.443_gg4g 


114.3/68 


q c-44+0.022 
U.044_g g33 


150.6/68 


0- 


-73.8 


0.536t°:°^° 


68.6/31 


NGC 2865 

n cco+0.038 

0.6b8_ggg2 


64.5/31 


470+0130 

U.4/U_gg3g 


62.4/31 


0- 


-73.8 


n c:q4+0.059 


99.0/66 


NGC 3115 
790+0.054 

U.//U_g ggg 


104.0/66 


q 000+0. 030 

U.O//_g i3g 


98.3/66 


0- 


-36.9 


q -,00 + 0.110 
0.183_og4g 


12.6/11 


NGC 3377 

n 9/(R+0.076 

0.246_gg4i 


12.9/11 


0.19110:122 


12.4/11 


0- 


-73.8 


666+°-"° 

U.DDD_g i4g 


44.4/51 


NGC 3379 

U./D+_g ggg 


49.9/51 


0.876lO:Ji2 


52.6/51 


0- 


-73.8 


97R+0.024 

U.^'D_g g22 


77.7/48 


NGC 3585 

c:97+0.035 
'J-'^^' -0.049 


77.4/48 


q 093 + 0. 070 
U.OZO_g ggg 


61.4/48 


0- 


-73.8 


409+0.015 


104.0/78 


NGC 3923 

n 4fi4+0-012 
U.4b4_g gi2 


101.7/78 


0.55ltniS 


114.9/78 


0- 


-73.8 


n 3SQ+0.007 

U.J»y_gggg 


202.1/121 


NGC 4125 
0.408t°:°°^ 


198.0/121 


0.46610-0^2 


207.5/121 


0- 


-73.8 


U.D4y_g g4g 


165.7/120 


NGC 4261 

U-OO'-0.018 


165.4/120 


0.700lO;l^o 


332.8/120 



^"'029 139.0/82 
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Table 4 — Continued 







Outer Region 


Baekground 


Blank Sky Baekground 


Loeal Background 


Annular Bin 


kTilo- 


X^/dof 


kTitlo- 


xVdof 


ktilo- 


xVdof 


(") 


(keV) 




(keV) 




(keV) 














NGC 4374 








0- 


15.3 


u.t)ru_0Q3g 


55.5/51 


n t:or;+0.016 
U.OSO_o.020 


49.9/51 


0.585_oo24 


44.6/51 


15.3 


-32.5 


n K07-1-0.030 

U-O»'_o.037 


54.2/63 


0.5581^^2^ 


50.1/63 


n fiqs+O-ioo 
0.638_o.i3o 


61.3/63 


32.5 


-95.0 


U.t)DO_(, ,)4g 


120.5/112 


0.6411HS 


121.3/112 


n fi4n+o-''i'' 

U.t)4U_oo23 


111.3/112 










NGC 4382 








0- 


73.8 


n QK4-1-0.010 
u.ci04_gm„ 


134.4/90 


n qoy+O.Oll 

'J-^*' -0.010 


138.7/90 


.c:a+0.023 
U.40/_oo2i 


109.1/90 










NGC 4406 








0- 


47.2 


649+°°^^ 


80.9/67 


Rc;c(+0.023 


80.4/67 


640+°°^^ 


95.9/67 


47.2 


-87.1 


n 710-1-0.029 
0.718_g(,4g 


89.2/85 


t;+0.023 
U.llO_o.024 


89.2/85 


Q42+0.092 
U.y4Z_o ^10 


103.9/85 


87.1- 


- 124.5 


n fi47+oo46 

U.D4C_p(,73 


88.4/94 


„ 7,0+0.021 


86.9/94 


656+°°''* 
U.00b_oo48 


111.3/94 


124.5 


- 171.7 


0.755lH^^ 


119.8/112 


n 74q+0.020 
U./-4d_Q 022 


115.9/112 


0-72910:120 


106.2/112 


171.7 


- 279.9 


0.7451°;??? 


183.2/151 


n 7/1R+0.016 


185.8/151 


77, +0.021 
U-' 'J--0.027 


210.6/151 










NGC 4459 








0- 


24.6 


u.^'^_o.ioo 


11.0/2 


„ 33^+0.117 


12.5/2 


U.DtlO_oo40 


10.8/2 










NGC 4472 








0- 


-5.4 


fiq^+0-021 


67.1/57 


n CQK+0.023 
0.685_ooi4 


67.2/57 


^07+0. 019 


74.3/57 


5.4 


-9.8 


r, 75,0 + 0.021 


68.7/56 


n 70.+O.OI8 
U.(^4_Q 020 


68.9/56 


0.734in?S 


72.8/56 


9.8- 


-15.3 


7-17-1-0.019 


64.0/58 


t;+0.070 
'J-' J^O-0.070 


58.2/58 


0.653inS 


50.0/58 


15.3 


-22.1 


r. 7nc:-l-0.022 


95.7/64 


n 7-30+0.013 


92.9/64 


fi24+0-033 
U.D/4_o 032 


80.8/64 


22.1 


-30.5 


+0.020 
U.'^b'^_o.025 


72.5/64 


770+0.017 
O.''^0_oo20 


74.9/64 


77^+0.034 
O-''J--0.055 


58.1/64 


30.5 


-40.3 


n 7Q9-I-0.021 


60.1/63 


+0.021 
U.(D/'_g 026 


58.0/63 


n c:44+0.080 
U.t)44_o 060 


59.4/63 


40.3 


-51.2 


n SC7-I-0.030 
U-oo' -0.060 


97.3/71 


n SI 8+0-018 
U.aiS_oo22 


100.5/71 


001+0.089 
U-°^J^-0.063 


67.3/71 


51.2 


-62.0 


n ssQ+0.060 

U-OOJ-O 120 


67.5/70 


S75+0-030 
U.»'0_o.loo 


64.8/70 


sos+o-"**! 

U.»U.J_0 086 


66.8/70 


62.0 


-73.3 


0.915l«:°^^ 


127.5/73 


0,1+0.059 
0.9ii_oo50 


131.3/73 


n qt;o+0.083 
0.9tl»_o.096 


106.7/73 


73.3 


-84.1 


0.956ini 


81.8/74 


n Q9C+0.044 
0.928_oo39 


80.7/74 


n q4ci+0.030 
U.y40_o.030 


70.2/74 


84.1 


-95.9 


qfic;+0036 


105.0/78 


Q-?fi+0-040 
U.yciD_Q 041 


101.4/78 


1 057+0-130 
i.UOr_0 080 


79.7/78 


95.9- 


- 109.2 


n QSfi-l-0030 
0.98b__o(,8o 


79.3/86 


070+0-038 

u.yru_oo43 


78.6/86 


1 -ififi+O-lOO 
i.ODD_o 030 


101.4/86 


109.2 


- 124.5 


n 043-1-0.040 


94.8/98 


n QfiS+0-025 
0.968_oo29 


96.1/98 


7^1+0.040 
U-'OJ^-0.060 


94.0/98 


124.5 


- 145.1 


1.024l°:°i? 


111.9/110 


„ +0.147 
U.y( '_0.037 


114.0/110 


0-906lO:0« 


115.2/110 


145.1 


- 172.2 


l-059l°:°l'7 


168.8/122 


1 n^'^+0-013 

l.UOd_o.oi6 


172.5/122 


1.300l'^:««? 


156.6/122 


172.2 


- 206.6 


l-056in^^ 


135.7/135 


1 n-3'5+0-023 
l.UOZ_Q 029 


135.2/135 


070+0.045 
u.yM_o 080 


166.9/135 



0-8.4 
8.4-9.3 
9.3-10.3 
10.3- 11.3 
11.3- 12.3 
12.3 - 13.3 
13.3 - 14.8 
14.8- 16.2 
16.2 - 17.7 
17.7- 19.2 
19.2-21.2 
21.2-23.1 
23.1 - 25.1 
25.1 -27.1 
27.1 - 29.0 
29.0-31.5 
31.5-33.9 



1 l64+°-03'' 
l.iui_0.040 
1 11S+0.030 
1-11»_0.130 
1 ,01+0.070 
^•^^^-0.130 

999+°0" 
u.y»»_Q 024 

l.lzi_o 040 

1 096+0-0**0 
i.uyD_o no 
1 144+0-026 
J--J-'t''_0.024 
1 o„ +0.022 
l.zil_o 028 
1 001+0.012 
l-^=-'--0.015 
1 -500+0.011 
i.30»_ooi3 

1 295+0-012 
i.zyOo.oi3 
1 419+0.028 
l.'ny_0 032 
1 C-1O+0.080 
l.oiz_o 040 
1 4-35+0.027 
l.loa_0 034 

i.4yo_o.025 
1 0.0+0. 007 
l.oy:Z_0.008 
1 -3QS+0.040 
l.oyo_o.o30 



NGC 4486 



129.0/96 
152.7/101 
157.5/114 
190.8/116 
271.9/119 
220.9/118 
299.7/143 
260.7/152 
237.6/154 
284.3/155 
329.6/171 
316.8/176 
260.2/181 
353.4/186 
358.6/192 
359.3/202 
432.2/196 



1 134+0.110 

1 005+0-018 
l.UUO_o 019 

1 000+0.019 
±.uzo_o 017 

998+0-016 
u.y»o_o 016 

1 100+0. 130 
±.lzz_o.o70 
1 010+0014 
l.UlU_o.oi5 
1 1 (17+0.025 
^•^"'-0.029 
1 910+0.020 
l.zio_o 023 
1 907+0.012 
1-^»'_0.014 

1 310+0-011 
l.oiu_o.oi3 

1 296+0011 
±.z»u_o 013 
1 409+0-070 
i.'iuy_o.o60 

1 509+0019 
i.ouy_o 016 

1 446+0-018 
l.'±lu_o.o27 
„ +0.015 
1-'^'1-0.018 
1 A7S+0-020 
l.y:lo_0 023 
1 494+0.012 
-^•^^^-0.012 



131.5/96 
150.6/101 
155.8/114 
196.0/116 
270.9/119 
220.6/118 
296.8/143 
258.7/152 
239.5/154 
283.7/155 
335.1/171 
320.0/176 
265.8/181 
356.1/186 
359.4/192 
356.9/202 
431.9/196 



1 O1O+0.110 

l.zi»_o 095 

1 000+0. 040 

l.ozo_o.040 

1 254+0-110 
l.zoi_o 070 

1 3fic:+0.030 

i.ODO_o 070 

1 0-.7+O.I3O 

1-^' '-0.050 

O.8O5I0I3? 
o 710+0:069 
"■'-^^-0.070 

544+0-110 

U.044_o 060 

1 060+0060 
i.UDU_o 100 
1 030+0030 

i.uou_o 100 
1 006+0110 

i.UUD_o 120 
1 000+0050 
i.UUU_o 060 
1 914+0-110 
J--^J-''_0.050 
1 046+0- 120 

i.U4D_o 040 

1 007+0.030 

i.zo(_o 080 
1 .,nc:+0.050 
l.ooo_o 130 
1 300+0.100 
l.oo»_o.ioo 



88.7/96 

83.2/101 

150.8/114 

104.2/116 

136.7/119 

104.7/118 

147.9/143 

135.8/152 

142.5/154 

164.9/155 

192.2/171 

181.5/176 

158.2/181 

211.2/186 

217.5/192 

209.3/202 

208.1/196 
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Table 4 — Continued 



Outer Region Background Blank Sky Background 



Local Background 



Annular Bin 
(") 



kTilo- 
(keV) 



X^/dof 



kTilo- 
(keV) 



X^/dof 



ktilo- 
(keV) 



X^/dof 



33.9 - 36.4 
36.4 - 39.4 
39.4 - 45.3 
45.3 - 48.2 
48.2 - 51.2 
51.2-54.1 
54.1 - 59.0 

59.0 ~ 64.0 
64.0-71.3 
71.3-78.7 
78.7 - 86.1 

86.1 - 98.4 
98.4-110.7 
110.7- 123.0 
123.0- 135.3 
135.3 - 147.6 
147.6 - 172.2 
172.2 - 196.8 
196.8-221.4 
221.4-246.0 
246.0 - 295.2 



1.396"* 



R+O.OSO 

°-0.100 

1 oor, + 0.006 

1 495+0019 

-I c:ci +0.021 

i.001_Q Q23 

1 502+°-°2^ 
1 544+0-027 

i.Ott_g (JJ4 

1 f;QQ+0.014 
l-DJo„o.015 
1 fi1S+0-015 

1 543+0-016 

1 547+0-016 

1 cnq+0.013 

1.000_Q QJ4 

1 457+0-017 

1 491+0-016 

1 C'37+0-012 
i.Ddr_Q ,jj2 

1 sns+0-034 
1 659+0-015 
1 958+0-029 

1 701+0-040 
^-'^^-0.042 

1 914+0-047 

9 11O+0.030 

Z.110_Q J3Q 

2 045+0-130 



421.2/199 
484.8/214 
364.8/204 
346.0/210 
389.5/211 
350.1/211 
435.8/248 
396.9/249 
331.9/276 
509.2/279 
501.6/277 
585.3/317 
535.5/328 
566.9/333 
539.2/345 
610.0/346 
642.5/398 
552.0/398 
427.1/399 
465.9/394 
490.5/427 



1 451+0.013 

l.y:01_Q (j2g 

1 435+0-021 

l.y:00_Q Q22 

1 551+0.016 
l-OOl_0.016 
1 5Q8+0.016 
1-Oy«_0.013 
1 555+0.010 

1 505+0.010 
1.000_Q 020 

1 744+0.018 
^•'^^-0.026 

1 647+"-°^^ 
1-°^' -0.014 

1 611+"-°^^ 
1-°11-0.012 

1 t^Sfi+O-OlS 

l-3»O_0.012 

1 568+0-013 

1 603+°-°^^ 
1 57fi+0-008 
l-°'°-0.013 
1 055+0.025 

±.000_Q Q22 

1 Q1 -3+0.023 
l.yio_Q Q24 

9 n-^i +0-022 
z.uoi_Q Q22 

2 044+0-019 

1 076+0.020 
i.yiu_Q Q24 

2 055+0-024 

Z.UOO_Q Q2g 

9 95.1+0.051 

Z.ZOO_Q Q3g 

9 -310+0.039 
z.Jlo_Q Q42 



418.8/199 
489.8/214 
362.8/204 
346.7/210 
383.7/211 
348.4/211 
440.2/248 
394.0/249 
330.8/276 
504.5/279 
501.1/277 
586.5/317 
531.1/328 
562.4/333 
541.8/345 
615.3/346 
647.0/398 
553.7/398 
429.5/399 
465.0/394 
495.7/427 



1 470+0-110 

1 Q9Q + 0.110 

i.OZO_Q g4Q 

1 -307+0-080 
l.0U(_Q J20 

1.685«;11° 

1.437l°:li° 
1 948+0-050 
1 700+0-030 

i-'»u_o.oso 
1 966+°-l30 

i-yDD_o.o5o 

1 240+0-070 

1 «1 1+0-070 
1-"11-0.110 
1 055+0-111 

i.UOO_Q g75 

1 9QS+0-034 
l.zyo_Q Q3g 

1 919+0.051 

1.Z1Z_Q (jgj 

1 306+0-050 
1-3UO_0.117 

1 645+°-""° 

i.DtO_g Q44 

1 603+0-100 
1 509+0. 080 

1 599+0-074 
i.oyy_Q Q3g 

1 641+0-008 

i.Dtl_g Q4J 

1 0-36+0.030 

1.000_Q QgQ 

1 ^S1 +0-042 

1.001_Q Q4g 











NGC 4636 


0- 


-5.4 


579+0-011 


113.1/50 


57A+0-013 


5.4- 


-8.9 


0.57llO-.?«° 


131.8/60 


563+0-130 


8.9- 


-12.3 


0.599tO-.°;? 


107.4/62 


575+0.012 


12.3- 


-15.7 


0.605l°-.°g« 


98.1/58 


604+0-008 

U.DU4_Q QJ^Q 


15.7- 


-19.7 


0.597inil 


110.6/56 


5S9+0-011 

u-o»y_o.oii 


19.7- 


-24.6 


n KQ7+0-011 


120.0/56 


n t;oo+0-011 


24.6- 


-29.5 


0.588„q;qi2 


85.8/55 


5S9+0-011 


29.5- 


-34.4 


0.603ini^ 


77.8/60 


0.5981^1^2 


34.4- 


-38.9 


0.608lO:°?« 


75.1/54 


0.60712:°?? 


38.9- 


-43.3 


0.620in?g 


94.1/58 


o.eostHii 


43.3- 


-47.7 


omstTZ 


85.2/58 


0.628±°:°11 


47.7- 


-52.2 


0.649ini^ 


111.3/60 


644+0-011 


52.2- 


-56.6 


647+0-011 


93.9/60 


649+0-010 


56.6- 


-61.0 


0.656l«;°i? 


73.9/61 


CKO+O.Oll 

0.658_ooii 


61.0- 


-65.9 


0.656l«;°ll 


98.0/60 


0.647l°:01? 


65.9- 


-71.3 


694+0-060 


82.3/63 


0.7051^1^3 


71.3- 


-77.2 


679+0-012 
U-O'^-0.012 


108.0/70 


0.669lHl^ 


77.2- 


-83.1 


0.663lO:°13 


72.8/66 


694+0-080 


83.1 


-90.5 


o.659i°:;]i| 


85.0/71 


659+0-013 
U-OOy-0.013 



118.6/50 
135.5/60 
111.1/62 
100.2/58 
110.9/56 
114.4/56 
84.9/55 
74.6/60 
74.8/54 
90.1/58 
90.6/58 
114.4/60 
99.6/60 
79.5/61 
103.7/60 
87.7/63 
106.0/70 
72.1/66 
82.2/71 



549+0-049 
u.o+y_g Qg4 

0(511+0.080 

n 5S4+0-041 
0.5»4_oQ4() 

0.608inS 
0.578ini? 

616+0-042 
r. c-79+0.120 

0.569±°:11« 
0-4321°:^°^ 
436+0-040 

U.4dD_Q QgQ 

540+0-120 
0.632lO:»0 

0.47810:111 
690+0-087 
703+0-040 

U.(UO_Q Q3Q 

720+0-040 
667+0-053 

U.DDr_Q Qgg 

n 071 +0-100 

O.»'l_0.063 

n sn^+O-040 
U-»oa_o.o6o 



189.2/199 
241.9/214 
217.8/204 
243.6/210 
225.2/211 
235.5/211 
314.7/248 
283.5/249 
307.9/276 
252.5/279 
283.3/277 
356.3/317 
333.4/328 
321.4/333 
389.3/345 
408.7/346 
431.5/398 
399.3/398 
397.0/399 
442.1/394 
433.3/427 



0- 


-73.8 


0.862l°:?«« 


68.8/50 


NGC 4494 

n R/1/1+0-060 


65.6/50 


n 534+0.120 


52.1/50 


0- 


-73.8 


0.50410:018 


164.9/130 


NGC 4552 
0.5911°:°"^ 


161.7/130 


590+0-005 


223.4/130 


0- 


-73.8 


776+0-044 


66.1/68 


NGC 4555 
n 007+O-OSO 

U-»»'-0.130 


67.3/68 


954+0-026 


69.2/64 


0- 


-73.8 


969+0-043 
U./D/_Q Q42 


33.8/34 


NGC 4621 

961+0-023 


31.1/34 


9O7+0-030 


32.1/34 



67.9/50 
59.6/60 
70.4/62 
61.2/58 
61.7/56 
53.4/56 
50.8/55 
64.8/60 
60.1/54 
53.3/58 
62.4/58 
81.0/60 
51.4/60 
62.9/61 
81.6/60 
79.2/63 
62.3/70 
68.6/66 
79.1/71 
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Table 4 — Continued 



Outer Region Background Blank Sky Background 



Local Background 



Annular Bin 
(") 



kTilo- 
(keV) 



X^/dof 



kTilo- 
(keV) 



X^/dof 



ktilo- 
(keV) 



X^/dof 



90.5 - 98.9 
98.9-108.2 
108.2- 119.1 

119.1 - 131.4 
131.4- 143.7 
143.7 - 156.9 
156.9 - 173.2 

173.2 - 190.4 
190.4-211.1 
211.1 -245.5 



0.688l»:«l« 
0.718«:°1? 

r, 791+0.120 

"■'^-^-0.080 

0.746+H^t 
0.768+ni^ 

„ __7+0.015 
"■' ' '-0.016 
n fi84+0-033 
0.bS4_(,oQg 

+0.017 
"■'^'-0.022 
n fi8/l+0026 

0.bS4_g(,(,g 

75n+0-0'^o 

U.<OU_Q Q3Q 



85.4/73 

103.2/73 

95.5/84 

95.6/86 

88.8/92 

91.2/95 

121.2/101 

90.0/102 

141.0/112 

174.4/152 



„ (,02+0120 
>J-U»^_0.100 

n 710+0.015 
n 7c:r+0.014 

U./00_Q QJ^7 

„ 77.+0.011 

^•' '^-0.012 
747+0.015 
^•'^'-0.017 
„ 73P+0.020 

n 7^0+0.013 

7^fi+0-015 

759+0017 



88.7/73 

108.6/73 

90.1/84 

95.1/86 

92.4/92 

86.0/95 

116.8/101 

84.9/102 

140.6/112 

173.2/152 



707+0-110 

'^■"^'-0.040 
634+°-"™ 

U.U01_g Q7Q 

729+0-082 

670+°°*° 

0.988l°:°^S 
0.8371°;!?° 

0.8471°;?^^ 

r, 790 + 0.030 

U. (ZO_Q QgQ 

Q 71 1+0.081 

"-'-^-■--0.083 
n o/iq+0.033 
U.O'to_Q Q28 



103.3/73 

87.4/73 

91.7/84 

73.4/86 

99.5/92 

85.8/95 

116.4/101 

116.1/102 

144.4/112 

147.9/152 



NGC 4649 



0-4.4 
4.4-7.9 
7.9-12.3 
12.3- 18.2 
■27.1 
■38.9 
■54.1 
75.3 
97.9 
97.9 - 128.9 
128.9-221.4 



18.2- 
27.1 ■ 
38.9- 
54.1 - 
75.3- 



n 7Qa+0.040 
U- '90-0.080 

0.770l°;°J^ 

0.786l°;°ll 

n fiS/i+O-080 
O.b84_o„3„ 

7+0.050 
"-' '"'-0.070 
n 009+0-070 

n s'^fi+0-120 

U.»3b_o.050 
-+0.020 
-0.087 



0.7953 

n 010+0:021 

U.OiO_Q Q2g 

f. 707+0.028 

'J- 'y -0.036 

n«A1 +0-069 
0-841_oQ4g 



51.9/52 
67.0/59 
62.5/54 
69.3/53 
50.0/53 
54.3/54 
53.4/57 
68.1/68 
93.4/70 
98.8/87 
223.3/195 



0.781: 



f0.025 
-0.030 

n 770+0. 016 

O.''^8_oo23 
„ 770+0.007 
^■' '"^-0.014 
„ 7on+0.025 

U./OU„Q Q49 

„ 77f.+0.013 
'-'•' "J-0.017 

0.792l°:°li 

0.839l°:°ll 
762+°°32 

U./DZ_(j gg4 

n 01 7+0.016 
0.81/'_oo21 

n 700+0.024 
0055+0.120 



51.3/52 
62.5/59 
57.2/54 
63.6/53 
51.8/53 
57.2/54 
53.9/57 
67.1/68 
88.9/70 
98.3/87 
227.4/195 



n 090+0-057 
0.920_o.045 

n 707+0.030 

U.'^«'^_o.061 
n 7QQ+0.070 
O.('»3_o 021 
„ +0.042 
'-'■'1^1^-0.072 

0.7511°;°^^ 
0.786l°;g^° 
nsifi+o-03i 

O.»lb_o.o33 
790+0-117 

U.(MU_Q Q4Q 

0.806t°:°« 
0.74ll°:°« 
0-9201°:!^° 



37.2/52 
70.4/59 
55.5/54 
72.0/53 
37.9/53 
64.9/54 
56.4/57 
74.9/68 
90.9/70 
101.3/87 
277.1/195 



- 73.8 



304+"°i^ 

'^-■^"^-0.010 



122.5/80 



NGC 4697 

,+0.009 
-0.008 



0.321^ 



125.2/80 0.748 



+0.065 
0.059 



100.8/80 



- 73.8 



0.754 



+0.017 



213.0/130 0.805 



NGC 4782 

+0.015 
0.016 



207.9/130 0.822 



+0.110 

0.060 



354.4/130 



NGC 5018 



- 73.8 



0.377Z 



65.1/46 



0.374 



+0.022 



61.9/46 0.559 



+0.110 
0.110 



65.6/46 



0- 12.8 
12.8 - 20.7 
20.7 - 27.6 

27.6 - 33.5 

33.5 - 39.4 

39.4 - 45.3 

45.3 - 50.7 

50.7 - 56.6 

56.6 - 62.5 

62.5 - 68.4 

68.4 - 74.3 
74.3 - 81.2 
81.2-88.1 
88.1 - 95.4 

95.4-103.3 

103.3- 112.2 
112.2- 121.5 
121.5- 131.4 

131.4- 143.2 
143.2 - 158.4 



666+°°l* 

U.DDD_Q gig 

r, 790 + 0.019 
U.(ZO_Q Q22 

710+0-026 
l*-' 1^-0.029 
+0.019 
l'-'O'-0.018 
r, 7^1+0.020 

U.(01_g Qgi 
Q 7f;o + 0.080 

n 7P:ci+0.017 
U.(00_Q 021 

0.797t°;°l? 
0.786l°;°ll 

n 7«c:+0.017 
u. (e50_Q 020 

0.807l°;°l? 
f. 01 1+0.014 
U-0IJ--O.OI9 

n 079+0. 080 

U.»'^_0.120 
f. 001 +0.014 
U.»3i_o.oi6 

n 099+0.015 

U.OZZ_Q 020 

n 047+0-020 

U.y+r_Q 023 
n Q44+0-028 

u.y^4_Q 02g 

Q25+0-0-10 
u.yzo_Q 040 

n 074+0-027 

l'-^'^-0.070 

(.071+0-037 

1*-^' 1-0.036 





NGC 5044 






63.1/62 


0.643l°:°ll 


63.8/62 


0.622+°-058 


107.2/66 


0.7101°:°?^ 


111.0/66 


0.6561°;°^? 


72.5/68 


n KK7+0.023 
O.bO'_0.O25 


73.8/68 


0.536t°-;39 


91.4/67 


7fi9+0-016 
U./'b/_0 024 


94.4/67 


n fiS7+0-ioo 
0.68 /_0 070 


100.7/71 


n. 711+0.021 
O.'41_0 023 


94.7/71 


0.823±°:??g 


56.0/73 


n 7fi4+0-016 
U-'D4_0.020 


56.2/73 


0.87ll°;l?« 


106.3/69 


0.728l°:°f3 


107.6/69 


0.560t°;-| 


83.0/79 


0.790l°:°l'5 


86.0/79 


0.836l°:120 


95.7/74 


0.783l°:°l? 


90.2/74 


n fiSc: + 0.050 

O.b85_0 110 


91.1/78 


0.784t°:°ieg 


93.1/78 


7R9+0.040 
U- '0^-0.050 


67.0/76 


0.799l°:°^'o 


62.5/76 


n fisc;+0-i22 

O.b«a_00g0 


100.9/82 


0.808l°:°ll 


105.1/82 


n Q9O+0.119 
O.328_o0gg 


93.5/81 


0.8051°:°^? 


92.8/81 


n 7fiQ+o.ioo 

U-'O3_0 040 


114.0/83 


n 89A+0-014 
O.824_0oig 


112.2/83 


n fiS5+0-040 

U.D»t)_0 030 


61.7/84 


n OS7+0.060 

O.8»/'_0 ;^30 


62.3/84 


1 ir;o+0.030 
1.1O8_0 040 


96.6/84 


n 059+0.017 

U.»OZ_0 020 


95.8/84 


0.7211°;°^^ 


103.4/87 


n 040+0.023 

O.94y_002g 


99.8/87 


0.958t°;JiJ 


105.9/91 


0.947t°:°f2 


110.2/91 


0-862t°:J°i 


96.4/96 


0.969l°:°'3S 


94.3/96 


n q'J4+0-030 
O.y34_0030 


104.1/106 


1.004±°:'«J 


105.5/106 


nsni +0-060 

U-8Oi_O0g5 



59.4/62 
79.9/66 
86.3/68 
76.3/67 
67.9/71 
92.9/73 
89.7/69 
96.4/79 

107.6/74 
87.8/78 
72.7/76 
97.2/82 
78.7/81 
92.9/83 

107.0/84 
85.9/84 
89.3/87 
93.4/91 
87.6/96 

121.4/106 
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Table 4 — Continued 



Annular Bin 

(") 


Outer Region 
kTitlo- 
(kcV) 


Background 
xVdof 


Blank Sky ] 

kTilo- 

(keV) 


Background 
xVdof 


Local Background 
ktitlo- x'^/dof 
(kcV) 


158.4-180.1 
180.1-211.6 


1 nfi-^+o-oie 

n SS9+0-030 
U-o»^-0.100 


132.8/112 
163.9/126 


1 f.qq+0.130 
1.09d_oo70 
1 llfi+0120 


128.5/112 
161.1/126 


1 064+"-l2" 
i.UD4_Q J34 

r. 090+0.050 


130.1/112 
165.7/126 


- 24.6 


9fiQ+0-041 


1.1/4 


NGC 5102 
n •^n5+o-048 

U.JUO_Q Q3g 


3.1/4 


n 2qc;+0.150 


5.0/4 


- 73.8 


0.299iO;»J» 


185.6/128 


NGC 5253 

n 202+0.008 


186.0/128 


n 470+0.034 

U.4l'y_Q Q3Q 


157.9/128 


- 73.8 


0.699l°;«ll 


245.2/118 


IC 4296 
n fiQ^s+ooio 


241.6/118 


q 700 + 0.012 

U.IOZ_Q QJ2 


138.1/92 


- 73.8 


0.224l°;«« 


88.6/37 


NGC 5845 
n 2c;t;+0.050 


86.6/37 


-,oc: + 0.040 
U-4»t>_o.llO 


113.2/37 











NGC 5846 








0- 


12.8 


fiQo-H0.013 


55.8/57 


n R02+0016 


58.2/57 


0.674tH^? 


57.3/57 


12.8 


-24.1 


0.6011^34 


51.9/55 


OfiOl +0-017 

U.DU1_Q 028 


49.6/55 


0.6411^2^ 


57.4/55 


24.1 


-36.9 


0.580tH?^ 


60.9/52 


n c^fi-^+O-iso 


66.5/52 


c;44+0.110 


64.1/52 


36.9 


-50.7 


624+0-015 
U.D/4_(j Q25 


50.9/51 


0.6151^^^6 


47.8/51 


601+0-037 
U.DUl_g 052 


57.0/51 


50.7 


-64.9 


c:f;o + 0.028 


59.7/57 


n ^^69+0-022 
U.ODa_Q 026 


53.8/57 


549+0-0-*-! 

U.04y_o Q44 


67.5/57 


64.9 


-78.7 


0.668lH^^ 


60.1/57 


807+0-033 
U.DU/-_Q 029 


56.2/57 


^4s+o-iio 

U.048_Q J43 


56.3/57 


78.7 


-94.0 


0.6831^26 


52.4/60 


0.668l°:0r3 


52.1/60 


fiW+O-OTO 


72.4/60 


94.0- 


-109.7 


706+0030 


88.1/61 


„y, + 0.019 


91.9/61 


619+0-130 


81.0/61 


109.7 


- 126.9 


7nfi+0026 


73.3/65 


n 700+0-021 


71.2/65 


c:qo+0.081 


101.5/65 


126.9 


-150.1 


n 7r;o-l-0.033 


98.9/74 


n 7c:o+0.025 
u./oo_Q Q3j^ 


101.3/74 


QQQ + 0.115 

U.00.3_o.035 


105.4/74 



0- 

40.8 


-40.8 
-161.4 


0.657lg:°i6 
0.55ltH?^ 


90.4/72 
165.7/110 


NGC 6482 

n fi4S+0-022 
0.b4S_oo20 
t:n-5+0028 


92.8/72 
165.9/110 


707+0-007 

„ c:oi +0.120 


79.4/72 
122.5/110 


0- 


-36.9 


599+°-°''3 
u.oay_Q 042 


13.6/16 


NGC 7252 

Wfi+O-042 


17.5/16 


0.6011HS 


74.7/35 


0- 


-73.8 


4-^^+0-120 


177.3/139 


IC 1459 

0.486t°:°^3^ 


182.8/139 


0.640ini^ 


293.2/139 


0- 


-36.9 


n ■7CC+0.060 
0.766_oi20 


79.4/61 


NGC 7618 

n vcc+0.016 

0-766_o.oi7 


76.3/61 


0.774tnS^ 


145.5/101 
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Table 5 
Radial X-ray Properties of Early- type Galaxies: Gas Physical Parameters 



Annular Bin 


Annular Bin 


Temperature 


Density 


Entropy 


Cumulative Mass Area 


( 


;") 


{kpc) 


[keV] 


log{ne cm^-^) 


(keVcm^) 


/o3(Mq) 


(%) 














NGC 315 








0- 


-61.5 


0- 


18.55 


U.Di_g J3 


-2.24 ±0.11 


19.17 ±1.42 


9.58 ±0.08 


100 












NGC 404 








0- 


-73.8 


0- 


1.17 


n 97+0.03 


-3.19 ±0.16 


36.23 ±3.12 


5.03 ±0.04 


100 












NGC 507 








0- 


57.6 


0- 


22.71 


U-y'-0.08 


-2.22 ±0.11 


29.08 ±2.41 


9.87 ±0.08 


100 


57.6 


-96.9 


22.71 


-38.25 


-, n.A+0.02 


-2.49 ±0.12 


47.40 ± 4.24 


10.35 ±0.08 


100 


96.9 


- 154.0 


38.25 


- 60.77 


-1 r,t-+0.03 


-2.75 ±0.14 


85.44 ± 8.04 


10.73 ±0.09 


100 












NGC 533 








0- 


33.5 


0- 


11.53 


r, o-i+O.Ol 

U-«i_0.06 


-1.92 ±0.10 


15.28 ±1.03 


9.29 ±0.07 


100 


33.5 


~ 172.7 


11.53 


- 59.54 


1 S6+0-0'l 


-2.99 ±0.15 


134.26 ± 12.93 


10.38 ±0.08 


100 












NGC 720 








0- 


116.6 


0- 


15.64 


51+f''«i 


-2.34 ±0.12 


18.32 ±1.33 


9.26 ±0.07 


100 












NGC 741 








0- 


-73.8 


0- 


26.75 


o.7iin^ 


-2.75 ±0.14 


48.17 ±4.32 


9.55 ±0.08 


100 












NGC 821 








0- 


-73.8 


0- 


11.53 


0.57lg:f2 


-2.50 ±0.12 


26.37 ±2.14 


8.71 ±0.07 


100 












NGC 1132 








0- 


36.9 


0- 


18.07 


'-"■"^-0.08 


-2.24 ±0.11 


28.52 ±2.35 


9.55 ±0.08 


100 












NGC 1265 








0- 


36.9 


0- 


19.36 


o-eoin' 


-2.57 ±0.13 


30.63 ±2.56 


9.31 ±0.07 


100 












NGC 1291 








0- 


-73.8 


0- 


-3.18 


0.29±«:'» 


-1.95 ±0.10 


5.75 ± 0.08 


7.57 ±0.06 


100 












NGC 1291 








0- 


-73.8 


0- 


-3.18 


o.28i;::;» 


-1.84 ±0.09 


4.67 ±0.03 


7.68 ±0.06 


100 












NGC 1316 








0- 


-73.8 


0- 


7.69 


n 60+"-'" 


-2.00 ±0.10 


12.90 ±0.79 


8.68 ±0.07 


100 












NGC 1332 








0- 


-73.8 


0- 


■8.20 


n 56+''-oi 

U->'O-0.10 


-2.32 ±0.12 


19.70 ±1.47 


8.44 ±0.07 


100 












NGC 1399 








0- 


-5.4 


0- 


0.55 


n 70+0-01 

'^■'^-0.09 


-0.58 ± 0.03 


1.94 ±0.31 


6.66 ±0.05 


100 


5.4- 


- 13.3 


0.55 


-1.35 


0.781H7 


-1.10 ±0.06 


4.25 ±0.07 


7.37 ±0.06 


100 


13.3 


-26.6 


1.35 


-2.70 


o.siin^ 


-1.71 ±0.09 


11.26 ±0.63 


7.77 ±0.06 


100 


26.6 


-48.2 


2.70 


-4.91 


0.961H9 


-2.02 ±0.10 


21.34 ±1.63 


8.19 ±0.07 


100 


48.2 


-76.3 


4.91 


-7.76 


1 1O+0.03 
^•^8_oo9 


-2.28 ±0.11 


39.15 ±3.42 


8.54 ±0.07 


100 


76.3- 


- 104.3 


7.76 


- 10.61 


1 r,o + 0.03 


-2.39 ±0.12 


47.87 ±4.29 


8.82 ±0.07 


100 


104.3 


- 133.8 10.61 


- 13.62 


-1 r,-,+0.02 
^■^'-0.06 


-2.49 ±0.12 


58.43 ± 5.34 


9.04 ±0.07 


100 


133.8 


- 169.7 13.62 


- 17.27 


1 09+0.01 
^■•^^-0.06 


-2.63 ±0.13 


75.35 ± 7.04 


9.24 ±0.07 


100 


169.7 


-211.6 17.27 


-21.53 


-1 09+0.02 
-'-■'^^-0.09 


-2.83 ±0.14 


101.88 ±9.69 


9.39 ±0.08 


100 












NGC 1404 








0- 


19.7 


0- 


2.00 


64+"-'" 

"■"^-0.07 


-1.24 ±0.06 


4.26 ±0.07 


7.68 ±0.06 


100 


19.7 


-89.1 


2.00 


-9.06 


f. 40+0.01 


-2.18 ±0.11 


12.21 ±0.72 


8.74 ±0.07 


100 












NGC 1407 








0- 


-38.4 


0- 


5.37 


n fi7+o-oi 


-1.94 ±0.10 


13.15 ±0.82 


8.26 ±0.07 


100 












NGC 1549 








0- 


73.8 


0- 


-7.15 


42+0-23 


-2.18 ±0.11 


11.89 ±0.69 


8.39 ±0.07 


100 












NGC 1553 








0- 


-73.8 


0- 


6.63 


r, -r, + 0-02 


-2.20 ±0.11 


11.63 ±0.66 


8.28 ±0.07 


100 



NGC 1600 
0-73.8 0-20.25 0.98^0 "5 -2.52 ±0.13 47.04 ± 4.20 9.41 ± 0.08 100 
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Table 5 — Continued 



Annular Bin 


Annular Bin 


Temperature Density 


Entropy 


Cumulative Mass Area 


( 


") 


(kpc) 


(keV) 


log{neCm '') 


(keV cm ) 


log{MQ) 


(%) 














NGC 1600 








0- 


73.8 


0- 


20.25 


0.8ll-.?^ 


-2.71 ±0.14 


51.94 ±4.69 


9.23 ± 0.07 


100 












NGC 2434 








0- 


73.8 


0- 


7.72 


OAOtrA 


-2.15±0.11 


10.82 ±0.58 


8.53 ±0.07 


100 












NGC 2865 








0- 


73.8 


0- 


13.54 


t;4-l-0.12 
U.04_o()g 


-2.62 ±0.13 


29.75 ±2.48 


8.79 ± 0.07 


100 












NGC 3115 








0- 


73.8 


0- 


3.46 


0-60t°of4 


-2.47 ±0.12 


26.63 ±2.16 


7.16 ±0.06 


100 












NGC 3377 








0- 


36.9 


0- 


2.01 


iq+0-26 


-1.88 ±0.09 


3.39 ±0.16 


7.05 ± 0.06 


100 












NGC 3379 








0- 


73.8 


0- 


3.78 


n 94-I-0-08 


-2.29 ±0.11 


7.95 ±0.30 


7.46 ± 0.06 


100 












NGC 3585 








0- 


36.9 


0- 


3.59 


n 9o-t-0.05 


-1.97 ±0.10 


5.86 ±0.09 


7.71 ±0.06 


100 












NGC 3923 








0- 


73.8 


0- 


8.20 


„ .7-1-0.01 


-2.03 ±0.10 


10.56 ±0.56 


8.73 ± 0.07 


100 












NGC 4125 








0- 


36.9 


0- 


4.27 


„ .r, -1-0. 01 
0.42_ogg 


-1.75 ±0.09 


6.16 ±0.12 


8.16 ±0.07 


100 












NGC 4261 








0- 


73.8 


0- 


11.31 


64+°-"^ 


-2.48 ±0.12 


29.07 ±2.41 


8.69 ± 0.07 


100 












NGC 4365 








0- 


73.8 


0- 


7.31 


0-57tlfs 


-2.49 ±0.12 


26.08 ±2.11 


8.11 ±0.06 


100 












NGC 4374 








0- 


73.8 


0- 


6.57 


0.56«;?I 


-1.96 ±0.10 


11.33 ±0.63 


8.51 ±0.07 


100 












NGC 4382 








0- 


73.8 


0- 


6.60 


„ oc-l-O.Ol 
'-'•'^>'-0.05 


-2.20 ±0.11 


10.36 ±0.54 


8.28 ±0.07 


100 












NGC 4406 








0- 


90.0 


0- 


7.48 


n cc-l-0.02 


-2.04 ±0.10 


15.06 ± 1.01 


8.60 ±0.07 


100 


90.0- 


- 173.7 


7.48- 


- 14.43 


n 7,-1-0.03 
U-'^-0.14 


-2.57 ±0.13 


37.26 ±3.23 


9.05 ± 0.07 


94 












NGC 4459 








0- 


24.6 


0- 


2.04 


O7+0-12 


-1.49 ±0.07 


2.68 ±0.23 


7.45 ± 0.06 


100 












NGC 4472 








0- 


-9.3 


0- 


0.74 


„ 7,-1-0.01 
U-'i_o.o6 


-0.77 ±0.04 


2.33 ±0.27 


6.85 ±0.05 


100 


9.3- 


-21.2 


0.74 


-1.67 


74+0.01 


-1.27 ±0.06 


5.18 ±0.02 


7.49 ± 0.06 


100 


21.2 


-39.9 


1.67 


-3.15 


n vq-i-ooi 


-1.67 ±0.08 


10.32 ±0.53 


7.95 ± 0.06 


100 


39.9 


-63.0 


3.15 


-4.97 


n oq-l-O.Ol 


-1.95 ±0.10 


16.67 ±1.17 


8.29 ± 0.07 


100 


63.0 


-88.1 


4.97 


-6.96 


98+°-''^ 


-2.16 ±0.11 


27.01 ±2.20 


8.54 ±0.07 


100 


88.1- 


-115.6 


6.96 


-9.13 


n Qs+O-02 

u-y«_o.o5 


-2.28 ±0.11 


32.38 ±2.74 


8.77 ±0.07 


100 


115.6 


-160.4 9.13- 


- 12.67 


1 03+0-01 


-2.45 ±0.12 


44.41 ± 3.94 


9.02 ± 0.07 


92 












NGC 4486 








0- 


-9.3 


0- 


0.73 


1 19-1-0.14 
-■-1^-0.05 


-0.63 ±0.03 


2.93 ±0.21 


6.68 ±0.05 


100 


9.3- 


-11.3 


0.73 


-0.88 


-I -|r,-t-0.05 


-0.65 ±0.03 


3.03 ±0.20 


7.07 ±0.06 


100 


11.3 


-13.3 


0.88 


-1.03 


1 11-1-0.07 
i-ii_0.11 


-0.69 ±0.03 


3.21 ±0.18 


7.32 ± 0.06 


100 


13.3 


- 16.2 


1.03 


-1.26 


1 1Q+0.02 
t-ty_0.14 


-0.73 ±0.04 


3.64 ±0.14 


7.59 ±0.06 


100 


16.2 


-19.2 


1.26 


-1.49 


1 oq+0.01 


-0.84 ±0.04 


4.68 ± 0.03 


7.77 ±0.06 


100 


19.2 


-23.1 


1.49 


-1.80 


1 09-1-0.01 


-0.87 ±0.04 


5.03 ± 0.04 


7.97 ±0.06 


100 


23.1 


-27.1 


1.80 


-2.11 


1 4c:-f0.02 


-0.91 ±0.05 


5.90 ±0.09 


8.14 ±0.07 


100 


27.1 


-31.5 


2.11 


-2.45 


1 44+0-02 
-'-•+^-0.14 


-0.98 ±0.05 


6.50 ±0.15 


8.29 ±0.07 


100 


31.5 


-36.4 


2.45 


-2.84 


1 44+0-01 
l-*^-0.07 


-1.04 ±0.05 


7.12 ±0.21 


8.43 ±0.07 


100 


36.4 


-45.3 


2.84 


-3.53 


1 40+0.02 


-1.12 ±0.06 


7.85 ±0.29 


8.64 ±0.07 


100 
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Table 5 — Continued 



Annular Bin 

(") 


Annular Bin 

(kpc) 


Temperature 

(keV) 


Density 


Entropy 
(fceVcm^) 


Cumulative Mass Area 
log{MQ) (%) 


45.3 


-51.2 


3.53 


-3.99 


1 c:7+0.02 
1-O'_0.08 


-1.21 ±0.06 


10.15 ±0.52 


8.75 ±0.07 


100 


51.2 


-54.1 


3.99 


-4.22 


1 C..+0.03 
i-O4_0.06 


-1.27 ±0.06 


10.78 ±0.58 


8 


80 ±0.07 


100 


54.1 


-64.0 


4.22 


-4.98 


1 fi4+0-01 
J^-"*-0.05 


-1.32 ±0.07 


12.47 ±0.75 


8 


94 ± 0.07 


100 


64.0 


-78.7 


4.98 


-6.13 


1 KA+0.01 
i-O4_0.07 


-1.38 ±0.07 


12.85 ±0.79 


9 


12 ±0.07 


100 


78.7 


-98.4 


6.13 


-7.67 


1 cc+O.ll 
J^-O0_0.07 


-1.48 ±0.07 


15.08 ±1.01 


9 


32 ±0.07 


100 


98.4- 


- 123.0 


7.67 


-9.58 


^■0^-0.13 


-1.56 ±0.08 


17.74 ±1.27 


9 


52 ± 0.08 


100 


123.0 


- 147.6 


9.58- 


-11.50 


1 on + 0.14 


-1.64 ±0.08 


22.59 ±1.76 


9 


68 ± 0.08 


100 


147.6 


- 196.8 11.50 


- 15.33 


i-»o_0.05 


-1.81 ±0.09 


30.01 ±2.50 


9 


91 ±0.08 


83 


196.8 


- 246.0 15.33 


- 19.17 


2.021°:?^ 


-2.08 ±0.10 


48.98 ± 4.40 


10.05 ±0.08 


73 


246.0 


-295.2 19.17 


- 23.00 


9 05+0-10 


-2.58 ±0.13 


107.25 ± 10.23 


10.10 ±0.08 


50 












NGC 4494 








0- 


73.8 


0- 


6.10 


0.86t»:S 


-3.58 ±0.18 


211.13 ±20.61 


6.79 ±0.05 


100 












NGC 4552 








0- 


73.8 


0- 


5.49 


o.5o±«:?^ 


-1.97 ±0.10 


10.43 ±0.54 


8.26 ±0.07 


100 












NGC 4555 








0- 


73.8 


0- 


34.14 


0.79i»,°3, 


-2.80 ±0.14 


58.28 ±5.33 


9.81 ±0.08 


100 












NGC 4621 








0- 


73.8 


0- 


6.54 


0.26int 


-2.53 ±0.13 


12.69 ±0.77 


7.94 ± 0.06 


100 












NGC 4636 








0- 


-9.3 


0- 


0.66 


U-0'-0.14 


-0.60 ±0.03 


1.43 ±0.36 


6.88 ±0.06 


100 


9.3- 


- 15.3 


0.66 


-1.08 


0-eit'ofo 


-0.94 ±0.05 


2.58 ±0.24 


7.28 ±0.06 


100 


15.3 


-24.6 


1.08 


-1.75 


0.59ini 


-1.26 ±0.06 


4.11 ±0.09 


7.63 ±0.06 


100 


24.6 


-34.9 


1.75 


-2.48 


0.59lH,^ 


-1.48 ±0.07 


5.73 ±0.07 


7.88 ±0.06 


100 


34.9 


-43.8 


2.48 


-3.11 


n CI +0.01 
U-Oi-0.13 


-1.65 ±0.08 


7.72 ±0.27 


8.05 ±0.06 


100 


43.8 


-52.2 


3.11 


-3.70 


64+0-01 


-1.75 ±0.09 


9.42 ±0.44 


8.17 ±0.07 


100 


52.2 


-61.0 


3.70 


-4.33 


65+001 


-1.87 ±0.09 


11.49 ±0.65 


8.28 ±0.07 


100 


61.0 


-71.3 


4.33 


-5.07 


fiq+0-28 

u.oy_Q Qg 


-1.98 ±0.10 


14.32 ±0.93 


8.39 ±0.07 


100 


71.3 


-83.6 


5.07 


-5.94 


67+"-°^ 

"•"'-0.13 


-2.15 ±0.11 


18.21 ±1.32 


8.48 ±0.07 


100 


83.6- 


- 100.9 


5.94 


-7.16 


o.69t°:?? 


-2.22 ±0.11 


20.94 ±1.59 


8.60 ±0.07 


100 


100.9 


- 124.0 


7.16 


-8.81 


0.7210.0^ 


-2.49 ±0.12 


32.92 ±2.79 


8.71 ±0.07 


100 


124.0 


-150.1 


8.81- 


- 10.66 


+0.01 
"•'*'-0.06 


-2.55 ±0.13 


37.60 ±3.26 


8.82 ±0.07 


100 


150.1 


- 184.5 10.66 


-13.10 


7^+0-01 
"■'''-0.05 


-2.74 ±0.14 


50.11 ±4.51 


8.94 ±0.07 


88 


184.5 


- 232.7 13.10 


- 16.53 


0.75tH8 


-2.87 ±0.14 


61.42 ±5.64 


9.07 ±0.07 


76 












NGC 4649 








0- 


-7.4 


0- 


0.60 


o.78±ni 


-0.65 ±0.03 


2.11 ±0.29 


6.71 ±0.05 


100 


7.4- 


- 18.2 


0.60 


-1.49 


0-79l'om 


-1.08 ±0.05 


4.18 ±0.08 


7.49 ±0.06 


100 


18.2 


-41.8 


1.49 


-3.41 


n 70+001 
u.^y_o.ii 


-1.66 ±0.08 


10.07 ±0.51 


8.06 ±0.06 


100 


41.8 


-88.1 


3.41 


-7.19 


o.sitH^ 


-2.20 ±0.11 


23.52 ±1.85 


8.52 ±0.07 


100 


88.1- 


-221.4 


7.19- 


- 18.06 


o.82±n^ 


-2.77 ±0.14 


57.81 ±5.28 


9.12 ±0.07 


89 












NGC 4697 








0- 


73.8 


0- 


4.20 


0.30l«;« 


-2.11 ±0.11 


7.71 ±0.27 


7.78 ±0.06 


100 












NGC 4782 








0- 


73.8 


0- 


23.96 


0.75l«;??, 


-2.62 ±0.13 


41.84 ±3.68 


9.54 ±0.08 


100 












NGC 5018 








0- 


73.8 


0- 


15.03 


0.38lH^ 


-2.54 ±0.13 


18.75 ±1.38 


9.01 ±0.07 


100 



0-21.2 0-3.20 0.71 

21.2-33.0 3.20-4.98 0.74 

33.0 - 43.8 4.98 - 6.62 0.77 

43.8-54.1 6.62-8.18 0.76 



0.01 
0.10 
0.02 
0.08 

+0.01 
0.08 
0.01 

-0.11 



NGC 5044 








-1.21 ±0.06 


4.51 ±0.05 


8.32 ±0.07 


100 


-1.53 ±0.08 


7.65 ±0.27 


8.69 ±0.07 


100 


-1.64 ±0.08 


9.57 ±0.46 


8.95 ±0.07 


100 


-1.73 ±0.09 


10.94 ±0.59 


9.14 ±0.07 


100 
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Table 5 — Continued 



Annular Bin Annular Bin Temperature Density Entropy Cumulative Mass Area 

(") (kpc) (keV) logiriecm.-^) (keV cm?) log{MQ) (%) 

54.1-64.5 8.18-9.75 0.79t°'i'2 -1-78 ± 0.09 12.12 ± 0.71 

64.5-75.8 9.75-11.46 0.80l°;?J -1.88 ± 0.09 14.33 ± 0.93 

75.8-88.6 11.46-13.39 0.82to:?3 -1.94 ± 0.10 16.00 ± 1.10 

88.6-103.8 13.39-15.70 0.88^°;?! -2.09 ± 0.10 21.68 ± 1.67 

103.8-122.0 15.70-18.45 0.94to:o9 -2.16 ± 0.11 25.81 ± 2.08 

122.0-145.118.45-21.95 0.9Atl'% -2.30 ± 0.11 32.10 ± 2.71 

145.1-187.5 21.95-28.35 1.03t°;og -2.52 ± 0.13 49.54 ± 4.45 



9.31 ±0.07 


100 


9.45 ±0.08 


100 


9.59 ±0.08 


100 


9.71 ±0.08 


100 


9.84 ± 0.08 


100 


9.96 ±0.08 


100 


10.11 ±0.08 


90 













NGC 5102 








0- 


-^24.6 


0- 


-0.79 


o.32l°:Ji 


-1.83 ±0.09 


5.30 ± 0.03 


5.87 ±0.05 


100 












NGC 5253 








0- 


-73.8 


0- 


-1.19 


o.3o+;!:?i 


-1.73 ±0.09 


4.28 ±0.07 


6.51 ±0.05 


100 












IC 4296 








0- 


-36.9 


0- 


-8.72 


69+"-"^ 


-1.87 ±0.09 


12.27 ±0.73 


8.96 ±0.07 


100 












NGC 5845 








0- 


-73.8 


0- 


-9.28 


0.22l°;?^ 


-2.62 ±0.13 


12.43 ± 0.74 


8.30 ±0.07 


100 



NGC 5846 

0-24.1 0-3.03 0.61+°;og -1.41 ±0.07 5.33 ± 0.03 

24.1-53.6 3.03-6.74 0.60to;?2 -1.93 ± 0.10 11.67 ± 0.67 

53.6-87.6 6.74-11.01 0.64^0 13 -2.30 ± 0.11 21.78 ± 1.68 

87.6-128.9 11.01-16.21 0.67tn-i^ -2.55 ± 0.13 33.70 ± 2.87 



8.05 ±0.06 


100 


8.65 ±0.07 


100 


9.00 ±0.07 


100 


9.26 ±0.07 


100 













NGC 6482 








0- 


- 160.9 


0- 


- 45.06 


65+"-''i 


-2.87 ±0.14 


53.21 ±4.82 


10.11 ±0.08 


100 












NGC 7252 








0- 


-36.9 


0- 


- 12.16 


fi3+0-04 


-2.38 ±0.12 


24.34 ±1.93 


8.89 ±0.07 


100 












IC 1459 








0^ 


-73.8 


0- 


- 10.46 


0.4310;°^ 


-2.37 ±0.12 


16.55 ±1.16 


8.70 ±0.07 


100 












NGC 7618 








0- 


-36.9 


0- 


- 13.42 


0.78i;j;?? 


-1.93 ±0.10 


15.16 ±1.02 


9.47 ±0.08 


100 
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Table 6 
Radial X-ray Properties of Early-type Galaxies: Luminosities, On Chip Sky Subtraction 



Annular Bin 

(") 



Annular Bin 
(kpc) 



rgas 



Per Bin Properties 

r usrc 
^X 
log{erg-s ^ / sq.") 



rgas 
^X 



Cumulative Properties 

r usrc T 

log(erg- s^^) 



NGC 315 



0-61.5 



0- 18.55 



37.25 



+0.01 
0.09 



37.04 



-0.01 



35.10'^ 



41.33 



+0.01 
0.09 



41.11 



+0.10 
0.01 



39.18 



+0.09 
0.11 



- 73.8 



0- 1.17 



33.00 



+0.49 
0.26 



NGC 404 
33.47t!];4i 32, 



39 



+0.13 



37.24 



+0.49 
0.26 



37.71 



+0.21 
0.41 



36.62 



+0.13 
0.20 



NGC 507 



- 57.6 


- 22.71 


37.99 


57.6 - 96.9 


22.71 - 38.25 


37.71; 


36.9-154.0 


38.25 - 60.77 


37.31 



+0.03 
-0.06 
+0.03 
-0.07 
+0.52 
-0.56 



37 fiQ+0.12 
07 ^n+O.OO 

07 oq + 0.51 

OI.JJ_g g4 



42 01+0-03 

y:Z.Ul_g gg 

42 30+0-02 

tZ.OU_Q gg 

42 46+0-1'^ 
^^-^"-0.19 



41 71+0-12 
+1-'1-0.05 

42 05+0-07 
42 S2+0--'-8 



0- 
33.5 


- 33.5 

- 172.7 


0- 
11.53 


11.53 
- 59.54 


38.24«-JI 
36.74«:00 


NGC 533 

07 co+0.53 
■^'■0'^-0.54 

36.68±f,:i^ 34.091?,:^^ 


41.78iO-JI 

42 04+0-20 
4Z.U4_g 27 


41.07l°;g 
41 74+0.27 
*l-'+-0.28 


39.04l0;0| 


0- 


116.6 


0- 


15.64 


36.151°;°^ 


NGC 720 
36.11±«-'^I 35.64±o.o^ 


40.78tO;«^ 


40 74+0.07 

4U.^4_g g4 


40.27l0;«^ 


0- 


-73.8 


0- 


26.75 


37.18t°-Jt 


NGC 741 
37.40±0-j^ 35.35±EJ:i'j 


41.4llo.54 


41-64±E',j4 


39.58l°g;l« 


0- 


-73.8 


0- 


11.53 


35.30t°:f, 


NGC 821 
36.04t«:l? 33.89±L«i 


39.5310;^^ 


40.28l»:l? 


38.12lg;gi 


0- 


-36.9 


0- 


18.07 


38.00tO;?t 


NGC 1132 

oy 7.+O.I5 

37.74_m5 


41.63t°;?t 


41.371°;;^ 




0- 


-36.9 


0- 


19.36 


37.04t°-i° 


NGC 1265 
37 62+0-07 


40.67tg-i° 


41 25+0-07 
^1-^0-0.07 




0- 


-73.8 


0- 


-3.18 


34.92«:°^ 


NGC 1291 
otci 4+0.08 0^20+0-02 

Ci0.14_,jg2 dO.ZU_g gj^ 


39.15t°;°i 


39.381°;- 


39.4410-02 


0- 


-73.8 


0- 


-3.18 


34.94t0;02 


NGC 1291 

or atr + O.OS or OR + O.Ol 
OO.ZO_g g4 OO.OU_g g2 


39.1710-02 


39.49l«;°« 


39.59l°g;«i 


0- 


-73.8 


0- 


-7.69 


na 49+0.02 

d0.4/_g Qg 


NGC 1316 
35.97±?,J^ 36.00±rol 


40.66in^ 


40.201°;- 


40.23l°;°l 


0- 


-73.8 


0- 


-8.20 


36 11+0.03 

■^"'•ii-o.io 


NGC 1332 

qc 07+0-09 qc 77+0.02 

3b.0|-_gg2 dtl.//-_gg2 


40.34inf, 


40.30l0;002 


40.0ll0;02 



0-5.4 
5.4- 13.3 
13.3-26.6 
26.6-48.2 

48.2 - 76.3 

76.3 - 104.3 
104.3 - 133.8 
133.8 - 169.7 
169.7-211.6 



0-0.55 
0.55 - 1.35 
1.35 - 2.70 
2.70 - 4.91 
4.91 - 7.76 
7.76 - 10.61 

10.61 - 13.62 

13.62 - 17.27 
17.27-21.53 



,+0.56 
•--0.55 

37.85lO;«i 

nrr Qi^ + 0.02 
0(.ZZ_g g2 

3+0.02 
''-0.03 
4+0.03 
"'-0.04 

36.20lO;«| 
36.091°;^* 

nc: 07+0.03 

OO.c5(_g gg 
35.68_g;g9 



38.51"' 



36.( 
36.34"' 



NGC 1399 
37.90I0-I4 

37.15l«;j^ 36 

36.95lo;g4 35 

36.53lo;g4 36 

36.3llo;o5 35 

36.20lo;°g 35 

36.05lE;j* 35 

36.0llo-°7 35 

^+o:02 



40.48"' 



36.00 



-0.07 



35 



-0.03 
-0.04 
+0.06 

0.08 
+0.02 

0.02 
+0.01 

0.02 
+0.02 

0.01 
+0.01 

0.02 
+0.02 

0.02 
+0.02 

0.01 



0+0. 56 
'-0.55 

40.80l0;2| 

5+0.19 



40.96"' 



0.18 



41.06l°;l* 

41.1410-141 



41.22 
41.28 
41.34 
41.38 



+0.09 

0.09 
+0.11 

0.11 
+0.10 

0.10 
+0.09 

0.09 



39.86 
40.14 
40.45 
40.66 
40.83 
40.97 
41.07 
41.19 
41.31 



+0.53 

0.54 
+0.27 

0.27 
+0.18 

0.18 
+0.14 

0.14 
+0.11 
-0.11 
+0.09 

0.09 
+0.12 

0.11 
+0.10 

0.10 
+0.09 
-0.08 



39.18«;«i 

39.29l°;°2 

39.90l°;°2 

40.18l°;°i 

40.301°;°! 

40.431°;°! 

40.491°;°! 
-,+0.01 



40.59" 



0.01 



0- 

19.7 


-19.7 
-89.1 


0- 
2.00 


-2.00 
-9.06 


07 70+0.01 

■^'•'•^-0.03 
■^fi 44+0-03 


NGC 1404 
36.99l°:Ji 36.181°;°^ 
35.37l°;35 35.44l°:°^2 


4O.82+O-O3 

41 12+0-02 


40.07l°;Ji 
40.24l°:« 


39.27l°-°5 
39.93l°;°3 


0- 


38.4 


0- 


-5.37 


07 -,-,+0.03 
■^'•-^-'--0.04 


NGC 1407 

QC oc+O.Og Qc oK+0.02 

36.86_(,o4 36.25_oo3 


40.781°;°^ 


40.531°;°° 


39.911°;°^ 


0- 


-73.8 


0- 


-7.15 


35.471°;!^ 


NGC 1549 
35.87l°:^i 35.011°;!^ 


39.7llO;ii 


4f. -,-,+0.21 


39.241°;^^ 


0- 


-73.8 


0- 


-6.63 


35.70«;?6 


NGC 1553 
or qq+0.07 ot- 4^+0.03 


39-93lo;?6 


40 17+0.07 


39.681°;°^ 


0- 


- 73.8 


0- 


20.25 


nc 07+0.05 

36.87_o 41 


NGC 1600 

37.001°;°^ 35.02l°:!3 


41 in+o-°'5 

+1.1U_Q^44 


41 23+0-07 
41-^'^-0.06 


39.25l°;l^ 



- 73.8 



- 20.25 



36.791°;^? 



NGC 1600 
37.101°;^° 35 



11+0.11 

■-■-1-0.15 



41.02 



+0.59 

-0.51 



41.33 



+0.59 
-0.53 



39.35 



+0.11 

-0.15 
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Table 6 — Continued 



Annular Bin 

(") 



Annular Bin 
(kpc) 



J gas 



Per Bin Properties 

r usrc 

^X _ 

log{erg ■ s ^/sq.") 



J gas 
^X 



Cumulative Properties 

r usrc J 

log{erg ■ s^^) 



- 73.8 



NGC 2434 



- 7.72 35.78to;5i 35.73 



+0.15 
-0.07 



35.62^ 



40.01 



+0.03 



39.96Z 



39-86lg:g2 



- 73.8 



0- 13.54 



35.37 



+0.53 
-0.12 



36.14 



NGC 2865 

+0.13 
0.13 



35.15 



-0.07 
-0.10 



39.60 



+0.53 
-0.12 



40-371:°:^^ 



39.38 



-0.07 
-0.10 



- 73.8 



- 3.46 



nA QO+0.26 



35.: 



NGC 3115 

7+0.05 



..38 



+0.01 



^sMtr^i 



39.51] 



39.61 



+0.01 
-0.02 



0-36.9 



0-2.01 



34.64 



+0.24 
0.56 



35.30 



NGC 3377 

+0.10 
0.12 



35.09: 



38.27l°;r6 



38.93 



+0.10 
0.12 



38.72 



+0.04 
0.04 



- 73.8 



- 3.78 



34.34 



+0.22 
0.54 



35.24 



NGC 3379 

+0.06 
-0.06 



35.41 



0.02 
-0.01 



38.57l°;g 



39.47 



+0.06 
0.06 



39.65 



+0.02 
0.01 



0-36.9 



- 3.59 



35.58_Q .j,g 



36.08 



NGC 3585 

+0.08 
0.08 



35.90^ 



39 21+°oi 



39.71^ 



39.53^ 



- 73.; 



- 8.20 



36. 40: 



35.91 



NGC 3923 

+0.20 
-0.01 



35.82: 



40.63 



+0.01 
-0.14 



40.14^ 



40.06 



+0.03 
0.02 



0-36.9 



0-4.27 



36.60+o;?i' 36.03 



NGC 4125 

+0.20 
-0.01 



35.77: 



40.23 



+0.00 
-0.11 



39mto,li 



39.41 



+0.03 
0.03 



- 73.8 



0- 11.31 



36 43+0-59 



36.61 



NGC 4261 

+0.53 
-0.58 



35.65^ 



40.66to;5g 40.851 



0.53 
0.58 



39.88"* 



- 73.8 



- 7.31 



35. 40: 



35.83 



NGC 4365 

+0.06 
-0.06 



35.86: 



39.64 



+0.10 
-0.15 



40.06 



+0.06 
0.06 



40.10 



+0.02 
0.01 



- 73.8 



0-6.57 



36.44 



+0.50 



35.91 



NGC 4374 

+0.56 
0.57 



35. 75^ 



40.67 



+0.50 



40.15" 



-0.56 
-0.57 



39 98+0.01 
ja.ao_Q Q2 



- 73.8 



- 6.60 



35.74 



+0.01 
0.18 



35.54 



NGC 4382 

+0.14 
0.02 



35.70^ 



39 97+0.01 



39.77^ 



39.93^ 



- 90.0 - 7.48 

90.0 - 173.7 7.48 - 14.43 



36.40"* 



-,+0.03 
-0.04 
36 02+002 



36, 
35, 



NGC 4406 

7+0.08 oi 

'-0.12 •'' 

i+0.09 q 

^-0.15 3- 



0.03 
0.05 



40.81«;«! 

4i.i3t°:°,I 



40.471^-^° 
40 85+°-°'^ 



39.80:g:^^ 



- 24.6 



- 2.04 



35.99tg:°3^ 



36 



NGC 4459 
15+0.16 of5 
-^'^-0.20 ■^°- 



OT 



oQ 9-7+0.02 



39.43 



+0.16 



39.36 



+0.05 



0-9.3 
9.3-21.2 
21.2-39.9 
39.9 - 63.0 
63.0-88.1 
88.1 - 115.6 
115.6- 160.4 



- 0.74 
0.74- 1.67 
1.67-3.15 
3.15-4.97 
4.97 - 6.96 
6.96 - 9.13 
9.13- 12.67 



07 03+0.01 
07 09+0.01 

OI.OZ_Q Q3 

a+0.02 
-0.04 



36.79"* 



36.48 



+0.03 



-0.04 
,+0.03 

-0.04 
5+0.03 

-0.05 
35 94+000 

J0.a4_Q Qg 



36.31: 
36.13^ 



37, 
36, 
36, 
36, 
35, 
35, 
35, 



NGC 4472 
11+0.21 
-'--'--0.02 

,+0.14 

0.06 
+0.13 

0.10 



693 

28"* 



+0.11 
0.11 

+0.15 
0.15 

+0.13 
0.19 

+0.21 
0.19 



0.04 
0.06 

+0.03 
0.02 
0.01 
0.02 
0.01 
0.02 

+0.02 
0.02 

+0.02 
0.02 



40.37l°;«i 

40.68l°;»i 

40.84t°;«^ 

40.96«:«i 

41 06+001 

41 15+001 
4i.iO_Q 02 

4+0.01 

^-0.02 



39.55: 



40.20^ 



41.24: 



-+0.21 
-•-0.02 

39.96i;5;J^ 

-,+0.09 
-0.04 

40.391H! 
40.501HI 
40.591H! 
40.65l»:°! 



38.90: 



-0.02 



39.53^ 



-0.03 

3+0.02 

-0.02 

39.88lH^ 

40.091H1 

40.221H1 

3+0.01 

-0.01 



40.29"* 



0- 
9.3 
11.3 
13.3 
16.2 
19.2 
23.1 
27.1 
31.5 
36.4 
45.3 
51.2 
54.1 
64.0 



-9.3 

- 11.3 

- 13.3 

- 16.2 

- 19.2 
-23.1 
-27.1 
-31.5 
-36.4 
-45.3 
-51.2 
-54.1 
-64.0 
-78.7 



- 0.73 
0.73 - 0.88 
0.88 - 1.03 
1.03- 1.26 
1.26 - 1.49 
1.49 - 1.80 
1.80-2.11 
2.11 -2.45 
2.45 - 2.84 
2.84 - 3.53 
3.53 - 3.99 
3.99 - 4.22 
4.22 - 4.98 
4.98-6.13 



38.1310J5 

no 9n+0.00 

no 10+0. 50 
3».i»_o.50 
-1+0.55 



0.58 
+0.56 



38.19] 
38.12_0 54 
38.10«:«« 
38.10«:«« 
38.04tg:g 

07 Q7+0.00 
■^'■"'-0.03 
■57 aa+0.00 
3'-««-0.03 

07 70+0.00 

3' -'8-0.03 
-,+0.00 
-'-0.05 

37 66+0-01 

0(.DO_Q 02 
37 57+0.00 
■"■^'-0.03 



37.70"* 



37, 
37, 
37, 
37, 
37, 
37, 
37, 
37, 
37, 
37, 
36, 
37, 
36, 
36, 



NGC 4486 

+0.56 

0.55 
+0.10 

0.03 
,+0.54 

0.57 
+0.54 

0.54 
+0.59 

0.53 
+0.07 
-0.02 
,+0.11 

0.01 
+0.52 

0.58 
2g+0.10 



65] 
64^ 
59l 
65l 
63J 
54l 
40l 
43"* 



0.01 
+0.07 

0.01 
+0.13 

0.01 

nQ+0.14 

^"^-0.01 
S1+0.11 
0.01 



16] 
94"* 



+0.09 
-0.01 



0.03 
0.02 
0.03 
0.04 

+0.07 
0.08 

+0.03 
0.03 
0.02 
0.02 
0.03 
0.03 

+0.02 
0.03 

+0.02 
0.03 

+0.02 
0.03 
0.02 
0.03 
41+0.05 
■^-^--0.05 
84+0-11 
■^^-0.15 

,69+°°2 



03] 

86J 
09l 

46J 
74^ 
4lj 
44J 
15^ 
36j 
76"^ 



10 



-0.01 

+0.03 
-0.03 



40 14"'""-==' 

4U.i'i_g 50 

40 53+°-'^'^ 
■iU.OO_0 25 

40 7R+0-25 
^U. iD_0 24 

41 00+0-23 
■il.UU_0 23 

41 16+0-22 
41.1D_0 21 

41 32+0-18 
41 46+0-15 

41.4D_0 45 
^l.OO_0 45 

41.67t°;» 
41.8ltO-i2 

41.88«:}1 
41 90-I-0-10 

'il.»u_0 40 
41 99+0.09 

'il.»»_0 0g 

42.08+0?,«„ 



40.J 



39 67+0-56 
oa.o/_0 55 

40 ni+0-28 

1U.U1_0 2g 

40 21+°-26 

40 45+0-24 
4U.*O_0 24 

40.631q-22 
40.78l«;« 

2+0.16 
'-0.16 

40.99l«:16 
41.07t«:ll 

4i.i8t«:- 

41 22+0-11 
*i-^^-0.ll 

41 25+0-11 
41.ZO_0 40 

41 30+0-10 

'H.OU_0 40 

41 07+0.09 



39 05+0-03 
oy.uo_0 02 

39 31+0.02 

OW.O1_0 02 

39.35tl°l 
39A8t°f, 

39-681^2 

;i + 0.02 

0.02 
+0.01 



39.79 



39 90 

O».»U_0 02 

39.951H1 

40.061H1 

40 10+0-01 

'±U.1U_0 04 

40 12+0-01 
4U.1Z_0 04 

40.121H2 

40.181°:°! 
-,+0.01 
0.01 



40.20^ 
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Table 6 — Continued 







Per Bin Properti 


les 


Cumulative Properties 


Annular Bin 


Annular Bin 


L^ 


^USTC 


Ltr^ 


L«,"» 


^usrc 


r src 


{") 


(kpc) 


log{erg ■ s ^ / sq. 


") 




log(erg ■ s ^) 




78.7-98.4 


6.13-7.67 


07 /c: + 0.00 


36.58iro? 


35.411H^ 


.r, 10 + 0. 08 

*^--^°-o.os 


41 44+0.08 


40.27l°:°l 


98.4 - 123.0 


7.67-9.58 


37.3610:^1 


36.53_(j:qj^ 


35.021H2 


42.28l0:°« 


41 c;2+0-08 


40.3ll°:°l 


123.0-147.6 


9.58-11.50 


37.28«:0i 


36.i8lS:J! 


35.08lH^ 


42.36t°:°? 


41.561°:°? 


40.36«:gl 


147.6 - 196.8 


11.50-15.33 


37.I1IH2 


oa nc+0.04 
36.06_oii 


35.011°:°; 


42 4S+0-07 


41.631°:°? 


40.45«:°1 


196.8 - 246.0 


15.33- 19.17 


36.8lt°:l^ 


qt; o« + 0-00 

35.98_oig 


34.52t°:°^ 


42.54«:g? 


11 (,Q+0.07 

41.69_oo7 


40.49«:°1 


246.0 - 295.2 


19.17-23.00 


36.27+0:1^ 


QK cv+0.06 
35-07-0.32 


33.99l°:°5 


42.55t°:°? 


41 72+0-06 
^^•'^-0.06 


40.50l°:«l 



0- 


-^73.8 


0- 


-6.10 


34.36t°:|« 


NGC 4494 

ot;qo+0.03 or 41+0.02 
30.y3_Q Q9 d0.4i_Qg3 


38.60±0:«« 


40.16±°:°i 


39.641°:°^ 


0- 


-73.8 


0- 


-5.49 


36.06tO:°i 


NGC 4552 

„ +0.06 or; on+O.Ol 


40.291°:°^ 


4o.oil°:°'6 


40.05l°:°l 


0- 


-73.8 


0- 


- 34.14 


37.111°:?^ 


NGC 4555 
07 ng+O'Oa 


41.341°:?^ 


41.32l°:°^3 




0- 


-73.8 


0- 


-6.54 


34.591°:^^ 


NGC 4621 
35.56_q:i3 35.58_q:q2 


38.82_g:2g 


39.80±°:« 


39.82l°:°2 



NGC 4636 



0- 
9.3- 
15.3- 
24.6- 
34.9- 
43.8- 
52.2 
61.0 
71.3 
83.6 
100.9 
124.0 
150.1 
184.5 



9.3 

- 15.3 
-24.6 
-34.9 
-43.8 
-52.2 
-61.0 
-71.3 
-83.6 

- 100.9 

- 124.0 

- 150.1 

- 184.5 

- 232.7 



0- 
0.66 
1.08 
1.75- 
2.48 
3.11 
3.70 
4.33 
5.07 
5.94 
7.16 
8.81 
10.66 
13.10 



0.66 

- 1.08 

- 1.75 
-2.48 
-3.11 
-3.70 
-4.33 
-5.07 
-5.94 

- 7.16 
-8.81 

- 10.66 

- 13.10 

- 16.53 



37.72ljj:^7 36.64 



07 rr,+0.59 

07 19+0.00 

■^'•J^^-0.04 

36.89l°:°i 
36.811°:^° 
36.751°:°! 
36 64+°°2 

dD.D4_g Q3 

36 4q+°°2 
dD.4y_g 03 

36 S5+°°2 

OD.OO_g 03 

36 15+002 
05 02+003 

00.»Z_g 03 

7+0.03 
0.03 

+0.02 
0.09 

+0.08 
0.15 



35.77 
35.59 
35.42 



-0.53 
-0.59 

36.17l°:|| 
35.63l°-f9 

ore qq+0.24 
oo-»o_0 Q3 

1+0.54 

*-0.59 

35.80l°:23 

(-0.18 
-0.08 

35.921°:°^ 

35 Q2+0.12 

fO.16 
-0.12 
a+0.11 
-0.09 
or; 00+0.10 
oo.oo_Q ^^ 

or- on+0:03 
OO-OU_0 jg 

-0.00 



35.84Z 



35.86'^ 



35.453 
35.48^ 



35.07: 



0.29 



36 
35 
35 
35 

34 
35 
34 
34 
35 
34 
34 
34 
35 
34 



0.03 
0.04 

+0.05 
0.06 

+0.04 
0.05 

+0.06 
0.06 

+0.07 

-0.08 
0.04 
0.05 
00+0. 06 
■°°-0.07 
on+O-OS 
■'^'^-0.06 

+0.02 
0.03 

+0.03 
0.04 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.01 
0.01 



45: 

78^ 
68^ 
20J 
98J 
37l 



183 
84J 
95^ 
92J 
03^ 
85j 



4o.i6l°:r7 

40.46l°:l° 
40.65l°-27 
40.77l°i° 
40.871°:!° 
40.941°:}^ 
41.0ll°:» 
41.06l°:1^2 

,+0.10 
-0.11 



41.11"' 



41.15 
41.19 
41.23 
41.26 
41.30 



+0.09 

0.10 
+0.09 

0.09 
+0.08 

0.08 
+0.07 

0.07 
+0.07 

0.07 



a+0.53 
-0.59 

7+0.38 
-0.40 

a+0.32 
-0.27 

,+0.25 
-0.20 
f-0.23 
-0.20 
f0.19 
-0.17 

7+0.17 
-0.14 

,+0.15 
-0.13 

a+0.13 
-0.11 

-1+0.12 
-0.10 

3+0.11 
-0.09 

7+0.10 
-0.09 

7+0.09 

-0.08 

40 64+0-09 
4U-O+_0,08 



39.083 
39.27J 
39.38J 
39.61^ 
39.74J 
39.85J 
39.97J 
40.11^ 
40.23J 
40.30J 
40.39J 
40.47J 
40.57^ 



3».»»_o 04 

39.0210-03 

-,+0.02 
-'-0.03 

39.281°:°^ 
39.331°:°^ 
oq 40+0.02 

oy.4j„g 02 

7+0.02 

'-0.02 

,+0.02 

-0.02 

^+0.02 
-0.02 

39.69l°:°2 

39.801°:°! 

39.9ll°:«l 

40.08l°:°l 
,+0.01 
0.01 



39.2^ 



39.473 
39.52I 
39.62-* 



40.223 



NGC 4649 



0-7.4 

7.4- 18.2 

18.2-41.8 

41.8-88.1 

88.1 -221.4 



- 0.60 
0.60 - 1.49 
1.49-3.41 
3.41 -7.19 
7.19- 18.06 



38.16115:57 37.47 



07 r:9+0.59 
O(.OZ_0 52 

36.79l°-^g 

36 11+0^58 

OD.il_g 53 

35.23l°:g 



0.55 
36.821°:^° 

36-i2i;5:^^ 

35.69l°:f5 
35.30l°:f9 



40.40 



36, 
36, 
35, 
35, 



+0.06 

0.06 
+0.02 

0.03 
+0.01 

0.02 
+0.00 

0.01 



+0.55 

-0.57 

0+0. 40 



40-7310.39 
40.9llg:i 

,+0.29 

0.28 

+0.26 



41.023 
41.11 



39 70+0-54 

•3»-'U_0 55 

40 03+°-^'' 

'iU.UO_0 40 

40.22l°:33° 
40.4ll°:g 
40.721°-?^ 



38.99l°:g3 

39.8llH^ 
40.16l°:g^ 
40-621°:°! 



0- 


-73.8 


0- 


-4.20 


34.95l°:°3? 


NGC 4697 

or; 97+0.08 or; co+O.Ol 
•^0-^'-0.04 •^0-5-i-O.Ol 


39.19l°:°3? 


39.501°:°! 


39.7610:E;i 


0- 


-73.8 


0- 


- 23.96 


36.741°:?^ 


NGC 4782 

07 1 r: + 0.04 


40.971°:?^ 


41.381°:°^ 




0- 


-73.8 


0- 


- 15.03 


36.ioi;;:i? 


NGC 5018 
36.18l°:i° 35.44l°:°«g 


40-34l°:J? 


40.411°:!° 


39.681°:°^ 



0-21.2 
21.2-33.0 

33.0 - 43.8 
43.8-54.1 

54.1 - 64.5 

64.5 - 75.8 
75.8 - 88.6 

88.6 - 103.8 
103.8 - 122.0 
122.0- 145.1 



- 3.20 

3.20-4.98 

4.98 - 6.62 

6.62 - 8.18 

8.18 - 9.75 

9.75- 11.46 

11.46 - 13.39 

13.39 - 15.70 

15.70 - 18.45 

18.45 - 21.95 



38-141°:°! 

07 QS+O.Ol 
o(.ao_0 03 

37-86l°:02 

37.76lg:g! 

37.68l°:°i 

37 58+0-01 

0(.00_g 04 

,+0.01 



NGC 5044 

07 -1 , +0.28 
•^'■^^-0.01 

3fi Q0+°-33 
OD.au — 00 

n + 0.17 



0.04 
+0.02 



37.46: 
37 32 

0(.OZ_Q 04 
07 9, +0.02 
■-"-^^-0.04 

37.04l°02 



37.13_0 0g 

3fi Q5+0-21 
OD.ao_0 04 

36 7-^+0-27 

OD./O_0 05 

36 74+0-21 

OD./t_0 gg 

-,+0.20 



35, 
36, 
35, 

34, 



0.16 

0.26 
+0.07 

0.08 
+0.18 

0.30 
+0.16 

0.28 



41.29 



36.69_0gg 
36 7q+013 

OD./O_0 gg 

36.39loi° 
36.45l°;i^ 



35.083 



34.31 



+0.12 



+0.01 

-0.04 

41 59+0-01 
4i.oy_g 02 

41 76+0-01 
^l-'"-0.02 
0+0.01 
'-0.02 
7+0.01 
0.02 
+0.01 
-0.01 
+0.00 
-0.01 
+0.00 
-0.01 
+0.00 
0.01 
+0.00 



41.; 

41.97 

42.05 

42.12 

42.18 

42.24 

42.29 



40.26l°:^« 
40.53l°:22 

40 S4+0-15 

1U.Ot_0 03 

4n QQ+0-13 
'±u.aa_0 02 

41 07+°-!2 
*!-'-" -0.02 

41 16+°-i° 

1i.lD_0 02 
-+0.09 
0.02 
+0.08 



41.25 



41.36_0.02 
41 41+0.08 
*l-*l-0.02 

41.501°-°^ 



38 r;Q+0.16 

OQ 07+0.09 
ja-J'-0.14 

39 42+0-08 
O».'iz_0 -^3 

39-46l°:?I 

39.46l°:?g 
oq 46+0.05 

0».'iO_g 0g 

oq r;7+0.04 
oy.o(_Q 07 

oq r;7+0.04 
oy.o(_0 0g 

7+0.03 

0.06 

+0.03 



39.57 
39.61 
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Table 6 — Continued 



Annular Bin 



Annular Bin 
(kpc) 



J gas 



Per Bin Properties 

r usrc 

log{erg-s ^ / sq.") 



J gas 
^X 



Cumulative Properties 

r usrc J 

log(erg- s^^) 



145.1-187.5 21.95-28.35 36.75 



+0.02 
-0.09 



f0.09 



:.73 



0.05 
-0.07 



42.34 



+0.00 
-0.01 



41.61] 



39.8i±;i;!ig 



NGC 5102 



- 24.6 



- 0.79 



34.54"' 



34.56 



-0.25 



37.82 



+0.09 



37.84^ 



- 73.8 



0- 1.19 



33.92 



+0.04 
0.47 



NGC 5253 
34.03^°;^^ 33. 



95 



0.02 
-0.01 



38.16 



+0.04 
0.47 



38.27 



+0.11 
0.04 



38.19 



+0.02 
-0.01 



IC 4296 



0-36.9 



- 8.72 



37.52 



+0.02 
0.09 



.26 



+0.14 



41.15 



+0.02 
0.09 



41.23Z 



38.89 



+0.14 
-0.21 



NGC 5845 



- 73.8 



- 9.28 



35.15 



+0.20 
0.59 



35.94 



-0.08 



35.00 



0.06 
-0.06 



39.391°:^° 



40.18 



+0.07 
0.08 



39.24 



+0.06 
-0.06 













NGC 5846 


0- 


24.1 


0- 


3.03 


37.64«;g 


37.05±»j° 


35.67±»:fg 


24.1 


-53.6 


3.03 


-6.74 


37.06+°-^« 


36.2ll°:i 


35.411H? 


53.6 


-87.6 


6.74- 


- 11.01 


36.69«:«^ 


36 T^+0.16 

0U.10_g gg 


35.29ini 


87.6- 


- 128.9 


11.01 


- 16.21 


36.38«:°^3 


36.06in! 


35.4ltn^ 



40.90lo:g3 



41.21 
41.38 
41.48 



+0.39 
0.38 

+0.26 
0.25 

+0.19 
0.19 



40.31 
40.51 
40.72 
40.93 



+0.50 
-0.59 
+0.39 
-0.40 
+0.26 

0.27 
+0.20 

0.20 



3+0.09 
-0.10 

-+0.04 
-0.04 
+0.03 
-0.03 



38. 93"* 



39.753 
40.11 



0- 


- 160.9 


0- 


- 45.06 


36.80«:«i 


NGC 6482 
36 02+0-24 

dD.U/_gg3 


41 71+0.01 
^-^•'-^-0.06 


40.93l«;- 




0- 


-36.9 


0- 


- 12.16 


36.88to;ig 


NGC 7252 
37.05l«;i3 


40 ^1+O.ia 


40.681°; i^ 




0- 


-73.8 


0- 


- 10.46 


36.09«;g 


IC 1459 
36.44l«j^ 36.03l«:« 


40.32+1] j^ 


/in ^-7+0.51 


40.26«;«l 


0- 


-36.9 


0- 


- 13.42 


38.11«;E',? 


NGC 7618 
0770+0.15 

■^'■'^-0.09 


4, 74+0.03 
'^-'-'"'-0.07 


41 qK+0.15 

4i.dtl_g gg 
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Table 7 
Radial X-ray Properties of Early- type Galaxies: Bright Galaxy Metallicities 

Annular Bin Annular Bin Oxygen Iron Magnesium Silicon 

(") (kpc) (Relative to Photospheriee Solar Abundance) 



NGC 507 



0- 


57.6 


0-22.71 


0.96±»il 


0.83«-«^ 


57.6 


-96.9 


22.71 -38.25 


0.88±?,:f« 


0.88«:«? 


96.9- 


- 154.0 


38.25 - 60.77 


i-oi±E!JI 


1.03«;?^ 



0.30 r) p,c+0.22 

-1.03 ^■'-'"'-0.85 

0.38 1 QQ+0.25 

1.03 -'-■''^-0.15 

0.48 r) ,^.+0.32 

-0.46 ^■-'-'^-0.34 



1.39IVn" 2.05 

1.96 

imir.l 2.15 



0- 
33.5 


-33.5 
- 172.7 


0- 
11.53 


11.53 
- 59.54 


NGC 533 

o.mtn i.i8«-il 

0.951^0 1.74tO-JI 


i.86±i:»i 

2.76±«:i 


2.08tJ;S 
3.09«;S 


0- 


-73.8 


0- 


26.75 


NGC 741 

-1 50+1-10 1 51+0.96 
1-39-0.70 l-3l_0.24 


1 26+1-™ 
l-^''-0.57 


9 55+0.33 


0- 


-36.9 


0- 


18.07 


NGC 1132 

o.9o±i:il o.7it°:|| 


1 on+0.75 


1 ^,7+0. 52 











NGC 1399 






0- 


5.4 


0- 


0.55 


0.63tr62 


1.19«;?^ 


1 7fi+0.20 
1-'0-0.16 


1 cc+0.17 
1.66_o.97 


5.4- 


-13.3 


0.55 


-1.35 


0.58_Q-42 


o.96«;°^ 


1.66t?-« 


1 57+0.15 
l-5'-0.31 


13.3- 


-26.6 


1.35 


-2.70 


1 4q+0.15 
l-^'^-1.04 


+0.07 
l-O'-0.21 


9 7f,+0.34 
^•'l'-0.95 


4C+O.35 


26.6- 


-48.2 


2.70 


-4.91 


i-3o±?,:r7 


1 1 9+0.06 
1-1^-0.60 


9 9C+O.33 
^•^3-0.89 


9 91+0.25 


48.2- 


-76.3 


4.91 


-7.76 


i-i9±?,:^^ 


1 t;o+0.33 
1-58-1.11 


, or-+0.45 
1.30-0.68 


9 97+0.29 
^■2'-0.92 


76.3- 


- 104.3 


7.76- 


- 10.61 


79+0.17 


1 90+0.07 
l-^y-0.86 


1 fil+0-43 
1-O1-0.38 


2.i3tS;i^ 


104.3 - 


- 133.8 


10.61 


- 13.62 


f, 70+0. 18 
U- '3-0.56 


1 44+0.07 
1-^^-1.07 


, 90+0.45 


1.95«:?^ 


133.8 - 


- 169.7 


13.62 


- 17.27 


o.4it«:g 


i-56t?;i 


1 fiC(+0.26 
l-O'3-0.57 


9 „7+0.49 
^■^'-0.56 


169.7- 


-211.6 


17.27 


-21.53 


o.76i«:Ig 


1.98±0-.ii 


n 70+0. 84 


1 77+0.32 
l-''-0.19 



0- 

19.7 


-19.7 
-89.1 


0- 
2.00 


-2.00 
-9.06 


NGC 1404 

n 50+0.61 , 07+0.36 
U.5U_o.43 l-3'-0.30 
40+0.06 1 01 +0.09 
^-4^-0.35 1-^1-0.75 


o.9o±»:i? 


, „_+0.63 
l-'O-0.15 
9 Ro+0.49 


0- 


38.4 


0- 


-5.37 


NGC 1407 

47+0.14 , 90+0. 84 
U-4'_o.l6 l-28_o.89 


9 97+0.28 
^-^'-0.88 


9 40+0.42 
^-4'^-0.35 


0- 


-73.8 


0- 


20.25 


NGC 1600 

-1 50+0.87 n. 79+0.39 


o on+1.05 
3.»0_;1 09 


01 +0.98 
0.81_o.41 


0- 


73.8 


0- 


11.31 


NGC 4261 

69+1-12 , 41+1.11 
^•"^-0.53 1-41-1.02 


1 90+0-37 


1.29«-jl 


0- 


73.8 


0- 


-6.57 


NGC 4374 

37+0-11 „ ^^+0.07 
l'-'^'-0.23 '-'-OO-0.30 


63+0-15 
^■''0-0. 43 


^■^otl:ll 


0- 
90.0 


90.0 
- 173.7 


0- 

7.48 


-7.48 
- 14.43 


NGC 4406 

0^9+0.10 074+0.0-1 
U.3^_0.19 U- '4-0.32 
n 09+0.31 1 fj9+0.15 
'-'•=^^-0.39 ^-"^-1.07 


-1 ns+0.19 

1.08_o.l7 

1 50+1-08 
l-oU_o.56 


1 oq+0.23 

9 49+0.56 
^-4^-0.75 



NGC 4472 
0-9.3 0-0.74 0.36+n-o« 0.97"^niQ 1.72^;^-S? 1.44 



0.16 n Q7+0.15 1 79+0.35 , 44+0.29 

0.26 ^-^'-0.79 l-'^-0.93 1-^^-0.84 



9.3 - 21.2 0.74 - 1.67 0.34t!5;2| 0.93^0:74 1.97lo;35 l-92t?;?o 

21.2 - 39.9 1.67 - 3.15 0.45lo:39 0.79toi? l-^stolgs l-99to;|4 
39.9 - 63.0 3.15 - 4.97 0.5llo:3| 0.63to:25 2.03l:?:o4 2.30to:i? 
63.0-88.1 4.97-6.96 l-04to[l° l.ioto.so ^-^^-o.tl 2.70to:96 

88.1-115.6 6.96-9.13 O.estolji 0.95to-i| 2.1oto:i8 2.48to;2l 

115.6 - 160.4 9.13 - 12.67 0.65l:o:47 0.94t|j-i| 1.62lo:|o 2.02t{]-|5 

NGC 4486 

0-9.3 0-0.73 0.61+032 0.50^0-45 0.68to;gg 1.24lo48 

9.3 - 11.3 0.73 - 0.88 0.771°-°® 0.60to:3g 0.64l°-j^ l-Setoiss 

11.3 - 13.3 0.88 - 1.03 0.54J;°;3i 0.52tg-i^ 0.92li;i5 1.44to:?3 
13.3 - 16.2 1.03 - 1.26 0.70J:°;°^ 0.57to:4o 0-67lo:i6 ^■^'^t°{°ol 
16.2 - 19.2 1.26 - 1.49 0.92+°;2l 0.89to:63 l-3lto:59 2.07to:6i 
19.2-23.1 1.49-1.80 0.93to:55 0.8lto-.7g 1.22J;o:52 l-90to:?8 
23.1-27.1 1.80-2.11 1.03J:?;o2 O.gg^o'.es l-13lo:45 2.13to:?o 
27.1-31.5 2.11-2.45 1.09J;o:2i l-Olto'.?? l-12lo:28 2.26ti;o4 
31.5 - 36.4 2.45 - 2.84 1.00to:56 0.95to:38 l-13lo:g5 2.02t°-54 
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Table 7 — Continued 



Annular Bin 


Annular Bin 


Oxygen 


Iron 


Magnesium 


Silicon 


( 


") 


(kpc) 


(Relative 


to Photospherice Solar Abundance) 


36.4 


-45.3 


2.84 


-3.53 


97+0-04 
"■^'-0.49 


n Q/i+OOl 
0.94_Q2i 


1 m+0-0^ 
^■^^-0.63 


1 qi+0.04 
l-yi-0.29 


45.3 


-51.2 


3.53 


-3.99 


1 r,o + 0.06 


1 lfi+002 


l-08lSii 


9 OO+0.06 

^.UO_Q.gg 


51.2 


-54.1 


3.99 


-4.22 


1 nn+o°9 


1 ™+0.02 


1-141^:^^ 


2 04+°"^ 

^■'J4_Q 4j^ 


54.1 


-64.0 


4.22 


-4.98 


-, oc-f0.05 


-, 99+0.02 
^■^^-0.30 


-I -,0+0.09 
l-18_i.io 


9 ns+0.05 

2.08_i94 


64.0 


-78.7 


4.98 


-6.13 


n qR+004 


O-SStVsl 


0.90ir4^ 


-I 70+0.04 


78.7 


-98.4 


6.13 


-7.67 


1 n3+''-24 

J^-UJ_o.55 


0-S9+_°oZ 


0.90t«:f7 


1 62+0-69 
-l-'^^-0.53 


98.4- 


- 123.0 


7.67 


-9.58 


nqi+003 


o.8itS;?J 


0.80tr4? 


1 oq+0.03 
1-^^-0.33 


123.0 


- 147.6 


9.58- 


- 11.50 


n 0-1+0.38 
0-81-0.67 


n szi+0-54 


0S3tl:ll 


1 04+0.64 
l-'54_o.39 


147.6 


- 196.8 


11.50 


- 15.33 


"•'^-0.30 


0.78«-j? 


o.5oi«:^i 


1 30+0-62 


196.8 


- 246.0 


15.33 


- 19.17 


1 -10+0.09 
^•^^-0.80 


1.07«:«^ 


U-M4_055 


-, 70+0.07 
l-'8_o.99 


246.0 


- 295.2 


19.17 


- 23.00 


-1 qs+0-44 
i-y»_0.47 


2.04«;» 


- po+0.25 
4-Uci_og4 


4 91+0-39 
4-21_o.64 










NGC 4552 






0- 


73.8 


0- 


5.49 


0.23l«:'« 


49+0-05 


37+0-07 
'^■'^'-0.31 


74+0-16 

'^■'^-0.53 










NGC 4555 






0- 


73.8 


0- 


34.14 


n 1 7+0-36 


o.65«;l^ 


1 14+0.79 
-'-•-'-^-0.90 


1 74+0.22 
1- '4-0.86 










NGC 4636 






0- 


-9.3 


0- 


0.66 


n 90+0.02 


o.32«;S 


0.25+nt 


o-^it°oil 


9.3- 


-15.3 


0.66 


-1.08 


n oc+0.03 

U.OO_g 23 


o.5ot°:°t 


n ot; + 0.06 

U.OO_g 23 


0.62t°;»| 


15.3 


-24.6 


1.08 


-1.75 


0.56i°-°l 


0.59t°il 


0.38l°:°«3 


40+0. 08 
'J-48_o.31 


24.6 


-34.9 


1.75 


-2.48 


0A9tlit 


o.65«;?i 


o.5ot°:OI 


^c:+0.10 

U.>JO_Q 33 


34.9 


-43.8 


2.48 


-3.11 


0.74±«:»? 


o.94t°;«* 


0.84i°i» 


70+0.13 

'J-'8-0.76 


43.8 


-52.2 


3.11 


-3.70 


O.S3tl:% 


1 nc;+0-04 

l.UO_g 32 


0.85l«-l 


1 40+0-20 


52.2 


-61.0 


3.70 


-4.33 


0.86+«-0» 


-, 99+0.05 


1 ns+O-14 
l-U8_ogg 


1 64+0-20 
l--04_o.45 


61.0 


-71.3 


4.33 


-5.07 


o.9ot«:r. 


1 9-+0.90 


1 04+0-50 
i-U4_Q54 


1 94+0.03 
-l-^4_o.53 


71.3 


-83.6 


5.07 


-5.94 


-1 iq+0-12 
^•J^y-0.32 


-, -0+0. 06 
-L.4S_o.92 


1 7-1+0.22 
^•'^-0.32 


9 10+0.27 
^■l'^-0.57 


83.6- 


- 100.9 


5.94 


-7.16 


omtlfr 


1 nq+0-33 
i.Uy_Q 25 


i-37l«:^^ 


1 0^+0.45 

1.0U_Q gg 


100.9 


- 124.0 


7.16 


-8.81 


-1 c-i+o.ie 

l-0l_0.44 


-, oQ+0.09 
1.89_o7i 


i.93l?:g 


9 40+0.35 

2-48_o.33 


124.0 


- 150.1 


8.81- 


- 10.66 


1 in+0-i5 

^•^^-0.43 


1 fit;+0-22 


1 06+0-28 


1 q4+0-30 
l-y*-0.30 


150.1 


- 184.5 


10.66 


- 13.10 


-, -,7+0.18 
^•-■-'-0.50 


-, 04+0.21 
l-84_ogg 


1 fi^+0-38 


1 74+0.39 
1- '4-0.72 


184.5 


- 232.7 


13.10 


- 16.53 


n 09+0.17 


1 ^fi+0-46 


i.ntrri 


9 n4+0-40 
^■04_o49 










NGC 4649 






0- 


-7.4 


0- 


0.60 


f. 09+0.11 


98+°-'''' 

'-'■^^-0.56 


2.45t^i^ 


1 65+0-19 


7.4- 


-18.2 


0.60 


- 1.49 


n o2+°-o'' 

U-U^_0.02 


n 70+0.04 

U.78_o22 


1 04+0-12 


1 00+0.13 

1.38_o47 


18.2 


-41.8 


1.49 


-3.41 


n on+io-i 


n s/i+0-17 


1 -14+0.25 
l-l*-0.42 


1.26+0|6 


41.8 


-88.1 


3.41 


-7.19 


n ns+0-09 


n SQ+0-05 


1 48+0-19 
l-48_o 33 


9 ,q+0-22 


88.1 - 


-221.4 


7.19- 


- 18.06 


n •^A+0-14 


48+°-''^ 
'-'■^^-0.47 


Q 95+0.25 
u.yo_o 72 


9 00+0.33 
^■^•^-0.25 










NGC 5044 






0- 


21.2 


0- 


3.20 


n -17+0.06 


n K/1+003 


1 01+0-10 


0.90«-i^ 


21.2- 


-33.0 


3.20 


-4.98 


0.42t»:« 


1.03«i! 


, 70+0.17 


i-82tg;^ 


33.0 


-43.8 


4.98 


-6.62 


o.i8in'2 


i.03t°:r5 


1 4q+0-15 
l-4y-1.13 


1 ^1+0-17 
1-01-0.34 


43.8 


-54.1 


6.62 


-8.18 


0.38+_lil 


0.92«:?t 


1 77+0.16 
!•' '-0.23 


1 40+°-i^ 


54.1 


-64.5 


8.18 


-9.75 


o.islH! 


n 7c;+004 
U.(^t>_0.54 


1 18+0-13 
l-l^°-0.43 


1 44+0-13 
1-44_1.02 


64.5 


-75.8 


9.75- 


- 11.46 


r, -I .+0.08 


n 70+0.04 


1 4fi+0-15 


-, 79+0.14 
l--'^-0.89 


75.8 


-88.6 


11.46 


- 13.39 


0.22ini 


o.62«;«* 


1 07+0-13 
l-^'-0.37 


1 91+0.12 
1-^1-0.93 


88.6- 


- 103.8 


13.39 


- 15.70 


0.76l«:f7 


o.92«;i^ 


, 70+0.76 
1-'U_0 59 


1 00+0.81 
l-3U_Qg7 


103.8 


- 122.0 


15.70 


- 18.45 


0.47+n? 


p 01 +0.04 


1 66+0-17 
l-"O-0.27 


1 41+0.13 
l-*l-0.75 


122.0 


- 145.1 


18.45 


-21.95 


0.60+EJ-11 


U.89_og2 


-I 07+0.22 
l-87_o.3i 


-I 07+0.15 
l->^'-0.46 


145.1 


- 187.5 


21.95 


- 28.35 


1 n5+o-i'^ 


1 m+006 


1 e;fi+0-28 
1-0O-0.59 


i.94«:i? 










NGC 5846 






0- 


24.1 


0- 


3.03 


U->''-0.19 


92+^12 

'-'■^^-0.46 


94+0-43 


1.22+J-l? 


24.1 


-53.6 


3.03 


-6.74 


PI c.o+0.12 


l.UO_o 25 


1 O8+0-16 
l.U8_oi7 


1.36+g-g 


53.6 


-87.6 


6.74- 


- 11.01 


0.86t»:« 


1 29+°''i 


1 fi1+0-93 
l-"l-0.30 


901+0.63 

Z.U1_() 27 


87.6- 


- 128.9 


11.01 


- 16.21 


o-sol?,:^? 


1 0-1+0.79 
-^■■'-^-1.06 


1 77+0.44 
l-''-0.66 


9 ,7+0.69 
^■l'-0.20 
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Table 7 — Continued 



Annular Bin 

(") 


Annular Bin 

(kpc) 


Oxygen Iron Magnesium Silicon 
(Relative to Photospherice Solar Abundance) 




- 160.9 


- 45.06 


NGC 6482 
26+"-l^ 1 S2+"-2i 


9 (,0+0.28 


2 70+0.33 
^■'^-0.48 


- 73.8 


- 10.46 


IC 1459 

„o-|+o.38 n 50+i-°9 

^•■^1-0.27 'J-^'J-0.30 


0.39i«J^ 


fi7+0-66 
^•"'-0.53 


0-36.9 


- 13.42 


NGC 7618 

Q 90 + 0.45 r, f.1+0.33 


0.88lJ;?« 


1 94+0.69 
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Table 8 
Radial X-ray Properties of Early-type Galaxies: Faint Galaxy Metallicities 



Annular Bin 

(") 


Annular Bin 

(kpc) 


Abundance 

(Fe/Feo) 







-61.5 


NGC 315 
0-18.55 


o.4i±[!:g 





- 73.8 


NGC 404 
0-1.17 




0- 


- 116.6 


NGC 720 
0-15.64 


0.31±»,J« 





- 73.8 


NGC 821 
0-11.53 


n O1+0.58 
U..ii_o.l9 





-36.9 


NGC 1265 
- 19.36 


0.3li»-i« 





-73.8 


NGC 1291 
0-3.18 


o.23±?,;« 





- 73.8 


NGC 1291 
0-3.18 


12+"'1» 


0- 


-73.8 


NGC 1316 
- 7.69 


4-1+0.24 
^■^^-0.21 





-73.8 


NGC 1332 
- 8.20 


0.82t0;65 





-73.8 


NGC 1549 
0-7.15 


io+''-2* 

"■^"-0.10 





-73.8 


NGC 1553 
- 6.63 


o.4i±«:«] 





-73.8 


NGC 1600 
- 20.25 


0.85±«-« 





-73.8 


NGC 2434 
- 7.72 


0.19±°;- 


0- 


-73.8 


NGC 2865 
- 13.54 


0-^0 -o.ll 


0- 


-73.8 


NGC 3115 
- 3.46 


OAOtlfr 


0- 


-36.9 


NGC 3377 
0-2.01 


0.09l«;J« 


0- 


-73.8 


NGC 3379 
- 3.78 


o.i8t«;l^ 





-36.9 


NGC 3585 
- 3.59 


0.20+_lit 


0- 


-73.8 


NGC 3923 
- 8.20 


n 44+0-53 





-36.9 


NGC 4125 
0-4.27 


n S4+0-2S 

'^■•^^-0.24 


0- 


-73.8 


NGC 4365 
- 7.31 


n c: -1+0-55 
'J-OJ^-0.38 


0- 


- 73.8 


NGC 4382 
- 6.60 


n c:a+0-45 


0- 


-24.6 


NGC 4459 
- 2.04 


T^+0-47 
^■^^■^-0.12 


0- 


- 73.8 


NGC 4494 
0-6.10 







-73.8 


NGC 4621 
- 6.54 


n -ls+O-28 





-73.8 


NGC 4697 
- 4.20 


90+0-28 



NGC 4782 
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Table 8 — Continued 



Annular Bin Annular Bin Abundance 

(") (kpc) (Fe/FeQ) 



- 73.8 - 23.96 



NGC 5018 
- 73.8 - 15.03 0A5+?:ot 



NGC 5102 
- 24.6 - 0.79 0.53" 



0.33 
0.32 



NGC 5253 
0-73.8 0-1.19 



IC 4296 
- 36.9 " 8.72 0.47+n ^? 



NGC 5845 
- 73.8 - 9.28 



NGC 7252 
0-36.9 0-12.16 0.45tnor 



Note. — Galaxies are fit with faint VAPEC 
model as discussed in text. For the faintest 
galaxies, a mctallicity is not able to be deter- 
mined to to insufficient signal-to-noise. 
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Table 9 
X-RAY Properties of Early- type Galaxies within One Effective Radius 



00 



Galaxy 


Temp 

(keV) 


Fe Abundance 
(relative 


a-Abundance 
to solar) 


T gas 

^x 


r usrc 

^x 
log (erg ■ s 


r src 


Mass 
log (Mq) 


Entropy 
{keV cm?) 


NGC 315 


0.61 ±0.03 


0.41 ±0.28 




41 36+°°^ 


4i.i5«:J? 


39.21 ±0.31 


9.65 ±0.09 


20.13 ±1.96 


NGC 404 


0.27 ±0.04 






37.36l°:« 


37.8410:^1 


36.75 ±0.22 


5.29 ±0.05 


43.77 ±4.33 


NGC 507 


1.00 ±0.01 


0.85 ±0.02 


1.85 ±0.20 


42 17+0-02 


., qi+0.06 




10.04 ±0.10 


29.69 ±2.92 


NGC 533 


1.08 ±0.10 


1.46 ±0.20 


2.45 ± 0.48 


41 82+0-06 


41.211HI 


39.04 ±0.18 


9.33 ±0.09 


20.88 ± 2.04 


NGC 720 


0.51 ±0.01 


0.31 ±0.28 




40.32lH^9 


40.281HI 


40.27 ±0.68 


8.33 ±0.08 


9.03 ± 0.85 


NGC 741 


0.71 ±0.05 


1.51 ±0.60 


1.91 ±0.93 


41.30l»jt 


41 t;o+0.54 


39.58 ±0.29 


9.33 ±0.09 


40.61 ±4.01 


NGC 821 


0.57 ± 0.04 


0.31 ±0.01 




39.39t°-j^ 


40 14+0-12 


38.12 ±0.01 


8.44 ±0.08 


21.40 ±2.09 


NGC 1132 


0.91 ±0.03 


0.71 ±0.66 


1.44 ±1.17 


41.59l»:;t 


41.331°:!^ 




9.47 ±0.09 


26.68 ±2.62 


NGC 1265 


0.60 ± 0.05 


0.31 ±0.01 




40.72l»-i° 


41.301H? 


0.05 ±0.00 


9.41 ±0.09 


33.23 ±3.27 


NGC 1291 


0.29 ±0.02 


0.23 ±0.33 




39m+_lil 


39.25lH^ 


39.44 ±0.77 


7.31 ±0.07 


4.76 ±0.43 


NGC 1291 


0.28 ± 0.02 


0.12 ±0.01 




39.041°:°? 


39.361H! 


39.59 ± 0.74 


7.42 ±0.07 


3.87 ±0.34 


NGC 1316 


0.60 ±0.02 


0.41 ±0.23 




40.701^^6 


40 24+0-12 

4U./4_(j Q4 


40.27 ±0.75 


8.75 ±0.08 


13.67 ±1.32 


NGC 1332 


0.56 ±0.01 


0.82 ±0.61 




40.2ll°:fg 


40.17lH^ 


40.01 ± 0.68 


8.18 ±0.08 


16.02 ±1.55 


NGC 1399 


0.83 ±0.02 


1.24 ±0.26 


2.16 ±0.86 


41.041H1 


40.621H1 


39.78 ±0.86 


8.05 ±0.08 


12.14 ±1.16 


NGC 1404 


0.54 ± 0.04 


1.34 ±0.02 


1.76 ± 0.44 


40.86lH^2 


40.0910:^5 


39.93 ± 0.66 


7.73 ±0.07 


3.55 ±0.31 


NGC 1407 


0.67 ±0.03 


1.28 ±0.86 


2.35 ±0.70 


41.041H! 


40.7910:0^ 


40.18 ±0.62 


8.80 ±0.08 


20.02 ±1.95 


NGC 1549 


0.42 ± 0.09 


0.10 ±0.19 




39.52t°:S 


39.9210-21 


39.24 ±0.19 


8.02 ±0.08 


8.98 ±0.85 


NGC 1553 


0.40 ±0.03 


0.41 ±0.50 




OQ oR-f 0.06 


40.1010:0^ 


39.68 ± 0.58 


8.14 ±0.08 


10.59 ±1.01 


NGC 1600 


0.98 ±0.03 


0.85 ±0.64 




40.97+n? 


41-101^6 


39.25 ± 0.23 


9.14 ±0.09 


38.52 ± 3.80 


NGC 1600 


0.81 ±0.03 


0.72 ±0.47 


2.31 ±1.28 


40.88+_tll 


41.19l0:g 


39.35 ± 0.27 


8.96 ±0.08 


42.35 ±4.19 


NGC 2434 


0.40 ± 0.03 


0.19 ±0.15 




39.64tE;;'« 


39.60lO:J5 


39.86 ± 0.60 


7.79 ± 0.07 


6.11 ±0.56 


NGC 2865 


0.54 ±3.35 


0.10 ±0.01 




38-78to;i2 


39.5410:13 


39.38 ± 0.36 


7.19 ±0.07 


8.76 ±0.83 


NGC 3115 


0.60 ±0.05 


0.40 ± 0.36 




38.50_Q;2g 


39.4010:0? 


39.61 ± 0.77 


6.94 ±0.06 


22.53 ±2.20 


NGC 3377 


0.19 ±0.08 


0.09 ±0.12 




38.24l°-24 


38.90+0-10 


38.72 ± 0.52 


6.99 ±0.06 


3.25 ±0.27 


NGC 3379 


0.24 ± 0.04 


0.18 ±0.01 




38.23l°:g 


39.12lo;o6 


39.65 ± 0.76 


6.77 ±0.06 


4.72 ± 0.42 


NGC 3585 


0.28 ± 0.05 


0.20 ±0.23 




39.241^75 


39.7410:01 


39.56 ± 0.58 


7.77 ±0.07 


6.08 ±0.56 


NGC 3923 


0.47 ± 0.03 


0.44 ± 0.38 




40.49±g:?l 


40.0010:2? 


40.06 ± 0.60 


8.45 ±0.08 


8.54 ±0.80 


NGC 4125 


0.42 ±0.02 


0.34 ±0.26 




40.42+H; 


39.851°:^? 


39.60 ±0.58 


8.55 ±0.08 


8.27 ±0.78 


NGC 4261 


0.64 ± 0.03 


1.41 ±1.06 


1.25 ±0.78 


40.39l°;i 


40.58l0:g 


39.88 ± 0.63 


8.16 ±0.08 


19.12 ±1.86 


NGC 4365 


0.57 ±0.03 


0.51 ±0.47 




39.531^:1° 


39.9510:0^ 


40.10 ±0.75 


7.90 ±0.07 


22.22 ±2.17 


NGC 4374 


0.56 ± 0.03 


0.55 ±0.18 


1.01 ±0.47 


40.55lgjO 


40.03l0:f, 


39.98 ± 0.72 


8.26 ±0.08 


9.46 ± 0.90 


NGC 4382 


0.35 ±0.03 


0.54 ±0.37 




39.96±°:?J 


39.761°:^^ 


39.93 ± 0.72 


8.25 ±0.08 


10.03 ±0.95 


NGC 4406 


0.66 ±0.02 


0.74 ±0.18 


1.08 ± 0.48 


40.81±°:'« 


40.47+0-0' 


39.80 ±0.55 


8.60 ±0.08 


15.03 ±1.45 


NGC 4459 


0.27 ±3.41 


0.13 ±0.01 




39.09+?/'? 


39.24lO-i« 


39.36 ± 0.42 


7.09 ±0.07 


2.01 ±0.15 



Table 9 — Continued 






Galaxy 


Temp 
(keV) 


Fe Abundance 
(relative 


a- Abundance 
to solar) 


L-» 


r usrc 

^x 
log (erg ■ s 


T src 


Mass 
log (Mq) 


Entropy 
(keV cm?) 


NGC 4472 


0.84 ± 0.05 


0.90 ±0.15 


2.01 ±0.43 


41.12t°;°i 


40 c:r;+0.05 

4U.00_Q gg 


40.18 ±0.76 


8.63 ± 0.08 


18.35 ±1.79 


NGC 4486 


1.40 ±0.08 


0.86 ±0.21 


1.40 ±0.35 


.r, 9-1+0.00 


/11 /1R+0-02 


40.27 ±0.64 


9.34 ±0.09 


10.95 ±1.05 


NGC 4494 


0.86 ±0.10 






38.391^-^^ 


39.95+«-'« 


39.64 ±0.59 


6.37 ±0.06 


152.87 ±15.24 


NGC 4552 


0.50 ±0.04 


0.49 ±0.25 


0.56 ±0.39 


40.1ltni 


39.83l»;« 


40.05 ±0.84 


7.90 ±0.07 


7.87 ±0.74 


NGC 4555 


0.79 ± 0.02 


0.65 ±0.77 


1.44 ±1.00 


40.52tni 


40.48l»:°| 




8.19 ±0.08 


16.69 ±1.62 


NGC 4621 


0.26 ± 0.04 


0.18 ±0.19 




no CI +0.54 
d».Oi_Q 26 


39.481HI 


39.82 ±0.65 


7.30 ±0.07 


7.73 ± 0.72 


NGC 4636 


0.63 ± 0.02 


0.91 ±0.35 


0.95 ±0.69 


A1 ic;+0.01 


40.29±Hi 


39.68 ±0.85 


8.59 ±0.08 


12.83 ±1.23 


NGC 4649 


0.79 ±0.01 


0.87 ±0.07 


1.57 ±0.60 


40.99l0;2? 


40.36l»:l 


39.78 ±0.93 


8.34 ±0.08 


13.52 ±1.30 


NGC 4697 


0.30 ±0.04 


0.20 ±0.19 




39.20lJ]-g? 


39.521H! 


39.78 ±0.80 


7.81 ±0.07 


7.81 ±0.73 


NGC 4782 


0.75 ± 0.02 


0.45 ±0.38 




40.34in| 


40.77lH^ 




8.31 ±0.08 


16.24 ±1.57 


NGC 5018 


0.38 ± 0.03 


0.45 ±0.42 




39.93l°;J5 


40.0112:1° 


39.68 ± 0.43 


8.19 ±0.08 


10.00 ±0.95 


NGC 5044 


0.77 ±0.01 


0.82 ±0.14 


1.41 ±0.37 


49 OQ+O-O" 


^-1 r,-|+O.OS 

41-21_o.o2 


39.57 ±0.45 


9.49 ±0.09 


11.04 ±1.05 


NGC 5102 


0.32 ± 0.07 


0.53 ±0.33 




37.84in? 


07 oR+0.25 


0.03 ± 0.00 


5.93 ±0.05 


5.53 ±0.50 


NGC 5253 


0.30 ±0.03 


0.12 ±0.01 




37.65t°;r7 


37.77l°:Jl 


38.19 ±0.71 


5.49 ±0.05 


1.96 ±0.15 


IC 4296 


0.69 ± 0.03 


0.47 ±0.47 




41.20in^ 


4-1 90+0.06 


38.94 ±0.21 


9.06 ±0.09 


13.24 ±1.27 


NGC 5845 


0.22 ± 0.03 


0.46 ±0.35 




38.24±0:^« 


38.99t«;0^ 


39.24 ± 0.42 


5.86 ±0.05 


1.90 ±0.14 


NGC 5846 


0.62 ± 0.01 


1.09 ±0.10 


1.37 ±0.27 


A1 q«+0.01 
41.36_oo2 


40.701^^5 


39.67 ±0.65 


8.93 ±0.08 


14.84 ±1.43 


NGC 6482 


0.65 ± 0.02 


1.32 ±0.64 


2.73 ± 0.82 


40 44+0-01 


39.611^0^ 




7.61 ±0.07 


7.79 ± 0.73 


NGC 7252 


0.63 ± 0.04 


0.45 ±0.39 




40.11«;1| 


40.28l°:i3 




8.10 ±0.08 


13.40 ±1.29 


IC 1459 


0.43 ±0.05 


0.50 ±0.69 


0.53 ± 0.84 


40.04t°;g 


40.39tlil 


40.26 ±0.77 


8.14 ±0.08 


10.62 ±1.01 


NGC 7618 


0.78 ±0.02 


0.61 ±0.34 


1.06 ±1.14 


41.24in? 


io.setVol 




8.49 ±0.08 


7.14 ±0.66 



